Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 









kV 






INJURIES AND DISEASES 



THE JAWS 




CHRISTOPHER HEBTH, F.B.C.S. 



BY THE SAME AUTHOR. 



A Course of Operative Surgery. With 20 Plates 
drawn from x^atore, by M. L^^vbillP., Coloured. 
Second Edition, laige 8yo, SOs. 

Practical Anatomy: A Manual of Dissections. 
With 829 Wood EngraTinf^s. Eighth Edition, edited 
by William ANDBBfiov, F.R.C.8., 8vo, 15b. 

A Manual of Minor Surgery and Bandaging, for 
the Use of House- Sargeona, Dressers, and Junior 
Practitioners. With 158 Eugimvings. Tenth Edition. 
8yo, 6s. 

The Student's Guide to Surgical Diagnosis. 
Second Edition. 8yo. 6s. 6d. 

Clinical Lectures on Surgical Subjects. 8vo. Os. 



•v 



INJURIES AND DISEASES 



OP 



THE JAWS 



THE JACKSONIAN PRIZE ESSAY OF THE ROYAL COLLEGE 
OF SURGEONS OF ENGLAND, 1867. 



BY 



CHRISTOPHER HEATH, F.R.C.S., 

HOLME PROPRSSOR OP CLINICAL SURGERY IN UNIVERSITY COLLEGE, LONDON, AND 

SURGEON TO UNIVERSITY COLLEGK HOSPITAL; CONSULTING 

SURGEON TO THE DENTAL HOSPITAL. 



FOURTH EDITION. 
WITH NUMEROUS WOOD ENGRA VINGS. 



BDITED BY 

HENRY PERCY DEAN, M.S., P.R.O.S., 

ASSISTANT SURGEON TO THE LONDON HOSPITAL ; 
SURGEON TO THE •'••^'TTnr°'*""^Iiri "'^'""•^*' FOR CHILDREN 




J. & A. CHURCHILL, 

11 NEW BURLINGTON STREET. 
1894. 

[_Ali rights of TrantlatioH and Reproductiim. art rturo*d,\ 



K 



9^ 






PREFACE TO THE FOURTH EDITION. 



In preparing a fourth edition of this book I have been able 
to avail myself of the able assistance of Mr. Percy Dean, a 
former distinguished student of University College, and now 
Assistant-Surgeon to the London Hospital Mr. Dean has 
had occasion to modify the arrangement of some of the 
material so as to bring it into more correct relation with 
modem pathology, whilst I have exercised a general super- 
vision, and have endeavoured to incorporate the experience 
of another ten years of active professional life. 

Christopher Heath. 

36 Oavbndish Square, 
FAruary 1894. 
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THE INJURIES AND DISEASES 

OF THE JAWS. 
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CHAPTEE I. 

FltA.CTURE OF THE LOWER JAW. 

Fracture of the lower jaw is usually the result of direct 
violence, though Professor Pau coast met with a case in 
♦which fracture of the neck of the bone had resulted from a 
violent fit of coughing, in an old man upwards of seventy 
years of age (Gross's "Surgery," p. 964). Blows received 
on the jaw in fighting, or a kick from a horse, are the most 
common causes of the accident ; but falls from a height 
upon the face also produce some of its most serious forms, 
owing to the comminution resulting. The unskilful appli- 
cation of the dentist's " key " has been known to cause a 
complete fracture of the bone, but more frequently in former 
years than at the present time, when that instrument has 
been almost entirely superseded by the forceps. 

Fractures of the alveolus are frequently unavoidable 
during the extraction of the molar teeth, even in the most 
skilful hands, since the position assumed by the fangs is 
occasionally such that extraction without displacement of 
the bone to some extent is impossible. These cases 
ordinarily give, however, little inconvenience, since the 
removal of the alveolus only hastens the absorption which 
must necessarily ensue upon the removal of the teeth, unless 
indeed the fracture should be so extensive as to affect the 
alveoli of the neighbouring teeth, in which case exfoliation 

A 



2 KKACTUKE OF THE LOWEli JAW. 

of a troublesome character may be produced. UnavoidabW 
accidents of this kind have on several occasions been made 
the grouud for legal proceedings against the operator ; but 
most unfairly so, since the exercise of the greatest skill and 
care cannot on all occasions prevent mishaps due to the 
natural conformation of the parts. 

Mr. James Salter, in his valuable work un " Dental 
Pathology and Surgery" (1874), devotes a chapter to " The 
casualtiRS which may arise in the operations of tooth- 
extraction," in which he mentions that, in extracting an 
incisor tooth from the upper jaw, the whole mass of bone 
corresponding to the intermaxillary bones broke away, and 
was merely held iu place by the soft tissues. Fortunately 
the bone reunited without an untoward symptom. Mr. 
Salter also I'efers to a case in which a most able operator 
broke the horizontal ramus of the lower jaw completely 
through, in extracting a tooth with the forceps. 

Gunshot injuries to the face may produce the most ter- 
rible injimes of the lower jaw, by splintering and removing 
large portions of it ; and the mere explosion of gunpowder 
in its immediate neighbourhood, as when a pistol is fired 
into the mouth by a would-be suicide, will produce a fracture 
of the bone. (See chapter on " (iunshot Injuries.") 

Fractures of the lower jaw ai-e remarkable from the fact 
that they are almost always compound towards the mouth, 
though the skin is rarely involved except in gunshot injuries. 
The fibrous tissue of the gum being very inelastic, tears 
readily when the bone is broken across, and thus the saliva 
and the air come iu contact with tlic fractured surfaces. 
Examples have been described, however, where the presence 
of fracture was discovered without injury either to the perios- 
te\uu or the mucous membrane. When the ramus, or still 
more when the coronoid process or condyle is broken, the 
boue is too deeply seated for injury to ext«nd into the 
month. 

Position of tlie Fraxiure, — Fracture may occur at various 
points in the lower jaw, and the hody of the bone is that 
most frequently injured (in fifty-two out of fifty-five cases 
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recorded by Hamilton). The fracture appears to occur 
Moat frequently in the neighbourhood of the canine tooth, 
this position being determined probably by the greater depth 
of its socket, and the consequent weakness of the bone at 
that point ; but the fracture may happen at any other point, 
And has been known to occur exactly at the symphysis in 
cases too old to admit of separation of the two portions of 
the bone. Fracture through the symphysis has often been 
described aa taking place chiefly in infancy or childhood, 
but in the cases that have been recorded the ages vary from 
ten years to sixty years (average thirty-two years, Hamilton). 
Of the fifty-two cases of fracture of the body recorded 
by Hamilton, four were perpendicularly through the sym- 
physis and eighteen of the remainder were known to be 
oblique, whilst of the whole number no less than sixteen 
were examples of double and triple fractures. In thirty 
examples of fracture through the body, not including frac- 
ture of the symphysis, the line of fracture was twenty 
times at or very near the mental foramen ; three times 
between the first and second incisor ; four times behind the 
last molar ; and three times between the last two molai-s, 

The line of fracture, except at the symphysis, is usually 
oblique, and, according to Malgaigue, the thickness of the 
bone is also divided obliquely, so that generally the fracture 
is at the expense of the outer plate of the anterior fragment 
and the inner plate of the posterior fragment, though this 
rule is not without exception. 

The ramus of the lower jaw is, from its position and 
coverings, much less liable to injury except from extreme 
violence, such as the passage of a wheel over the face or a 
gunshot injury, and Hamilton states that he has seen only 
two cases of fracture in this situation. 

The riToiwul jn-ocess, owing to the protection afibrded to it 
by muscles, is only occasionally fractured, and is always 
accompanied by the fracture of some other part of the 
lower jaw. 

The coiulijles are fractured usually below the attachment 
of the external pterygoid muscles, and Malgaigne divides these 
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frnctures into two classes : oue class caused by falls or blows 
upon the chin, the other class caused by direct injury to 
one side of the face, and in these latter cases there is 
generally a fracture of the body of the lower jaw on the 
opposite side. 

Symptums. — As a rule, these are well marked. Even in 
simple vertical fracture of the symphysis the patient will be 
conscious of pain and slight grating on pressing the jaws 
together ; and the surgeon will readily perceive the irregu- 
larity of the teeth, due to alteration in the level of the 
fragments. The position of a patient with fracture of the 




jaw is very characteristic. He endeavours to support and 
steady the fragments with his hands in the most careful 
manner, and his anxiety for i-elief is often most ludicrously 
complicated by his inability to explain by word of mouth 
what his ailment is. Where the laceration of the gum has 
permitted displacement of the fragments, manipulation on 
the part of the surgeon is unnecessary for the establishment 
of the diagnosis ; but when any doubt exists he should grasp 
the jaw on each side, with the forefingers introduced into 
the mouth, and will have no difficulty in perceiving the 
movement and crepitus between the fragments. 

Fracture of the hody of the lower jaw may occur in one 
or several places. When a single fracture occurs on one 
side of the median line, the small fragment is liable to dis- 
placement by muscular action, being drawn outwards and at 
the same time a little forwards, so as to overlap the lai^er 
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This 13 iJue to the action of the temporal and 
uasseter tniucles, but pniicipaUy to the latter, and is 
favoured by the generally oblique direction of the line of 
fracture and couseciueut tendency of the bones to override, 
aa pointed out by Malgaigne (Fig. i ), An instance of the 
obliquity of the fragment being reversed is given by Dr. 
Kiuloch in the A>in:rkaib Journal of Medial! Sckitccs for 
July, 18S9. Here the patient, who was fifty years of age, 
met with a compound fracture of the right side of the 
jaw, in front of the masseter muscle. " The line of frac- 




ture divided the bone obliquely through its thickness, the 
obliquity being at the expense of the external plate of the 
small posterior fragment, and of the internal plate of the 
large or anterior fragment." Hamilton has seen two cases 
in which the posterior smaller fr^ment was internal to the 
anterior larger fragment. 

In double fractures of the body of the jaw, one being on 
each side of the median line, the displacement is necessarily 
greater, since the muscles attached to the chin tend to draw 
the central loose piece downwards and backwards towards the 
hyoid bone, whilst both lateral portions are di-awn forwards 
and outwards, as described in the previous para^raplis. When, 
aa ia probably the case in most instances of the kind, the 
obliquity of the fracture is the same on the two sides — i.e., 
at the e):pen8e of tlie outer surface of both extremities of 
the central fragment, no difticulty is experienced in reducing 
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the fracture, and it is only necessary to see that the p 
fragments are sufficiently approximated to the central por- 
tion ; but when the obliriuity is different on the two sides, 
the fracture heing at the expense of the outer plate of the 
posterior fragment on the right side, and the reverse on the 
left side (consequent, no doubt, upon the blow having lieeu 
stnick to the left of the median line), it is obvious that 
great difficulties will be encountered both in reducing and 
maintaining the apposition of the fnignients (Fig. 2), 

Fracture of the rnmm is usually produced by some 
crushing force, such as the wheel of a carriage, as in a case 
recently under my care, anfl the bruising of the soft parts is 
therefore considerable. But little displacement ordinarily 
occurs, owing to the deep situation of the bone, and the fact 
that it is well supported on ea^b siile by the masseter and 
internal pterygoid muscles. In the case alluded to under 
my own care, the patient was a boy of twelve, and the pro- 
minent symptom was the projection of the lower incisors 
beyond the upper jaw, with alight displacement towards the 
injured side. But when there is much laceration and loss 
of substance, as in gunshot injuries, the upper fragment is 
apt to be tilted forward by the temporal muscle, as was 
noticed in a case under my own care. 

Fracture of the nrcl: of thr rondijle is not so rare an acci- 
dent as has been stated by some authors, judging from the 
number of museum specimens of the accident which exist. 
Fig, 3, from Sir William Fergnsson's " Practical Surgery," 
shows very well the ordinary appearance of the fracture, 
though in some specimens the line of fracture is more 
obliquely placed. The cause, in all the recorded cases, is 
the same — viz., a fall from a considerable height. The 
symptoms are obscure, there being pain and difficulty of 
movement on the affected side, and crepitus perceived by 
the patient. The condyle is drawn inwards and forwards by 
the pterygoideus externns, as can be ascertained by passing 
the finger into the mouth, and the jaw-bone is apt to be- 
come slightly displaced, so that the chin is turned tmcanls 
the afiected side and not frotit it. as is the case in dislocation. 




FRACTURE OF NKCK OF CONDYLE. 7 

Dr. Fountain lias recorded in the New York Medical 
Journal, Januaiy, 1 860, a case of fracture of the neck of the 
left condyle with fracture through the body on both sides, 
caused by a fall from a height, in which the following symp- 
toms were present. The jaw was displaced backwards and 
laterally on the left aide — a displacement which was tem- 
porarily rectified as long as traction was made at the 
symphysis, which the connections of the middle fragment 
with the membranous and muscular tissues permitted. As 
soon as this traction was removed the lateral deformity was 
reproduced, and every contrivance resorted to failed to 

Fib. 3. 




maintain a permanent reduction of the fracture of the neck, 
QDtil the upper and lower teeth were wired together so as to 
keep up traction on the lower jaw. Tlie case did well, and 
recovered without any deformity. 

When double fracture of the neck occurs, the violence 
must have been so great as in most cases to lead shortly 
to fatal results. Mr. Newland Pedley, however, has recorded 
a case of double fracture caused by the passage of a cart- 
wheel, in which, three weeks after the accident, the face 
showed separation of the upper and lower front teeth to the 
extent of about three-fourths of an inch, and tlie lower jaw 
receded greatly. The mouth could be opened, and there 
was no deviation of the median line. Examination of the 
oral cavity revealed no fracture through the dental arches. 
Pressure over both condyles produced pain and some slight 
crepitus, more marked on the right side. {B>-itUh Journal of 
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DnUal &■ if lu-r, A^ril istli, 1889.) Watson, of New York, 
lias also recorded a case of recovery in the person of a man 
wlio fell from the yard-arin of a vessel, breaking his thigh 
and arm bones and both condyles of the lower jaw. (^Neia 
York Journal of Medieine, October, 1 840.) 

Reduction of a fracture of the neck of the jaw, should 
complete displacement have oceuired, can only be effected 
by acting upon the condyle and the jaw at the same time. 
The linger carried far back into the mouth should throw the 
condyle out, whilst the jaw is brought into its proper 
relation with the other hand. The fragments must then be 
pressed firmly together, and against tlie glenoid cavity, with 
a bandage, liibes, to whom thia plan is due, applied it 
with success (JIalgaigne). 

Fracture of the coronoid process is a rare accident. Thus 
Hamilton says that Houzelot's case is the only one which he 
lias found. Curiously enough, however, he employs the illus- 
tration from Fergnsson's " Practical Surgery " a few pages 
before, in which a fracture of the coronoid process is seen. 
The fragment would, no doubt, be drawn upwards and 
backwards by the temporal muscle, and might be felt in its 
new situation, though this displacement wcmld probably be 
limited by the very tough and tendinous fibres which are ho 
closely connected with tlie bone, forming the insertion of 
the temporal muscle, and reaching down to the last molar 
tooth. According to Sanson, fractures of the coronoid 
process do not admit of union, but there is no evidence in 
support of this view. 

Considerable inflammation frequently follows a fracture 
of the jaw, even of a simple kind, particularly if it h&s been 
neglected or overlooked tor some hours. The face becomes 
swollen, and the tissues beneath the chin infiltrated with 
serum, which is sometimes converted into pus, giving rise to 
troublesome abscesses. These will be considered in the 
next chapter among the complications of fracture of the 
lower jaw. 





CHAraER II. 

COMPLICATIONS OF FRACTURE OF THE LOWER JAW. 

Wounds of the Face are rare accompaniments of fracture 
of the lower jaw, except in cases of gunshot injury, and 
when found are usually the result of a kick from a horse. 
The wound itself requires treatment on ordinary principles, 
and is of little moment as regards the fracture (which is 
doubtless '* compound " also into the mouth), except as inter- 
fering with the application of a necessary retentive apparatus. 
In a case of extensive fracture of the lower jaw, the result 
of a kick from a horse, which I saw in the Westminster 
Hospital, under Mr. Holthouse's care, the lip and chin were 
extensively torn ; and in a case of the late Mr. Berkeley 
Hill's, in University College Hospital, the result of a fall, 
the wound beneath the chin very much interfered with the 
application of a modified form of Lonsdale's apparatus, 
which it was found necessary to employ. 

Hmvwrrluigc, beyond that resulting from laceration of the 
gums, is rarely met with, since, although theoretically one 
might imagine that the inferior dental artery would fre- 
quently be torn across, this appears not to be the case ; a 
result due, no doubt, to the fact that the elasticity of the 
artery allows of its stretching sufficiently to avoid rupture. 
In the Laiicet of October 1 2th, 1 867, a case of fractured jaw 
is reported, under the care of Mr. Maunder, in which severe 
haemorrhage into the mouth occurred through a fissure in 
the gum behind the last molar tooth. This was cflfectually 
controlled by digital compression of the carotid artery, which 
was maintained for two hours and a half, after which no 
further bleeding occurred. Secondary haemorrhage has also 
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been met with, for Stephen Smith, of New York, report 
case of dotihle fracture in which about a pint of blood was 
lost from the seat of fracture on the twentieth day. Injury 
of the soft parts about the jaws may yive rise to se\"ere 
hiemorrhage, requiring prompt treatment ; thus Mr. Lawsou 
has reported {Medical Times and Gazelti; 1862) a case in 
which it became necessary to lay open the face in order to 
secure the facial and transverse facial arteries, torn by the 
wheel of a cart, which had fractured both the upper and 
lower jaws, 

Mr. U'Grady published a case of compound comminuted 
fractures of both upper and lower maxilla', with extensive 
laceration of the face, in which tracheotomy became neces- 
sary, owing to the urgent dyspurca supervening a few hours 
after the accident, due, probably, to blood becoming infil- 
trated into the tissues about the base of the tongue, A case 
of death during the administration of chloroform, which 
occurred at St. Bartholomew's Hospital in 1S82, seems to 
have been due to injury of the larynx and extravasation of 
blood into the muscles of the root of the tongue, accom- 
panying a fracture of the lower jaw cauaed by a blow in 
fighting. 

Didofalion and fractitre of the Ird/i are not unfrequently 
met with, the former being the direct i-esult of a blow, or 
the consequence of n fracture running through the socket, 
and the latter the result of direct violence ; or, in the molar 
region particularly, in consequence of indirect force through 
the neighbouring teeth, or from the teeth being forcibly 
driven against those of the upper jaw (Tomes). Where 
the fracture has passed throngh llic socket, the tooth may 
fall between the edges of the bone and prevent their proper 
coaptation, and this should be borne in mind when a tooth 
is missiug and difficulty is experienced in setting a fracture, 
since Ericlisen mentions a case where union was prevented 
until the tooth was removed. In the molar region the 
crown of the tooth may be broken off, one fang remaining 
in situ and the other dropping into the fracture, as was the 
case with a patient under my own care. Teeth which are 
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merely looitciml generally become re-attacljeii aud useful, anil 
should therefore not be removed. 

I am indebted to Mr. Margetson, of iJewsbury, for a case 
in which double fracture of the jaw occurred, witli disloca- 
tion of several of the teeth, and fracture of the left second 
bicuspid, the crown of which was embedded for more than 
two years in the tissues of the mouth, behind the incisor 
teeth. Mr. Margetson removed the crown from its abnormal 
position and also the fang; and both, together with a plaster 
cast, showing very well the deformity resulting from tlie 
fracture of the jaw, are in the Museum of the College of 
Surgeons. 

The frout teeth may be broken oil', with the portion of 
the alveolus containing tliem, by a horizontal fracture, either 
alone or in combination with a vertical fracture through the 
thickness of the bone. A specinten iu University College 
shows a vertical fracture tlirough the. symphysis, vnth a 
horizontal fracture rimning through the alveolus on the 
right aide, separating the portion containing the right lateral 
incisor, the canine, and first bicuspid teeth. Such a frag- 
ment may be made to re-unite if treated at once, but when 
some days have elapsed, and the fragment is only attached 
by a portion of gum, removal must necessarily be performed. 
A case of the kind was recently under my own care, in the 
person of a man, aged sixty, who had had a blow on the left 
aide of the jaw six days before 1 saw him. I fouud a loose 
piece of alveolus three-quarters of an inch in length, and 
containing the left incisors and canine teeth, which was 
merely held by a portion of gum, there being no other 
injuiy to the jaw. The preparation is now in the Museum 
of the College of Surgeons. 

In fracture of tlie lower jaw in children — a very raie 
accident — when the fracture happens to involve the canty 
in which a permanent tooth is being developed, exfoliation 
of the tooth, with a portion of the alveolus, is almost certain 
to ensue, as was noticed by Mr. A'asey in a case occurring 
in SL George's Hospital. 

Farnlysis ami Netirttlgia from injury to the inferior dental 
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nerve may be the immediate result of tlie accident, or be 
caused at a lat«r period by some pressure arising from tlie 
development of callus. In by far the greater number of 
cases no injury of the nerves occurs, aud this may be 
partly explained, as IJoyer originally pointed out, by the 
tact that " the gr&iter part of these fractures takes place 
between the symjihysis and the foramen by which the nei 
comes out." 

A case was recorded by Mr, W. G. Spencer in 
Transactions of the PatJutla/ical Societi/, 1887, in which 
woman, aged fifty, met witli a fracture between the tirat aud 
second molar teeth on the left aide, from direct violence. 
She complained of much pain, which was limited to the 
area of distribution of the inferior dental nerve. There was 
no displacement at the seat of fracture when the patient 
was seen, nor was there any bleeding from the inferior 
dental artery. There were no changes in the skin of the 
cheek beyond bruising. 

A case of paralysis of the inferior dental nerve, from a 
gunshot wound of the ramus, which was under my care 
some years ago, will be subsequently referred to ; aud 
Malgaigue describes a specimen in the Musi^e Dupuyti-en, 
also the result of gunshot injury, in which the dental nerve 
was ruptured, and its canal obliterated at the seat of fracture 
(see Fig. 7). 

Temporary paralysis of the inferior dental nerve must be 
of rare occurrence, since Malgaigne did not meet with it ; 
and Hamilton thinks that " the explanation may be found 
in the fact that the fragments seldom overlap to any appre- 
ciable extent, and that even the displacement iu the direction 
of the diameters of the bone is generally inconsiderable, or, 
if it does exist, it is easily and promptly replaced." He 
thinks, moreover, that temporary auasthesia of the chin 
might not improbably be overlooked at first, and would have 
ceased by the time the apparatus was removed, A. Borard 
saw a case of vertical fracture without displacement between 
the second and third molar teeth, in which complete tempo- 
rary anassthesia of the lip and chin as far as the median 
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line existed {fhzetle (hn H-ipil'-iur, August loth, 1841), A 
cast! of temporary paralysis of the dental nerve, from fracture, 
is mentioned also by Robert {Gavite des Hdpitaux, 1S59, 
p. 157), oceiuTing in a woman, aged sixty-four, who was run 
over by a carriage, and who also sufi'ered from fracture and 
lUsplacemeDt of the malar bone, with pe7'nir(nrnt ana?sthesia 
of the infra-orbital nerve. 

An instance of neuralgia, consequent upon old fracture of 
the lower jaw, occurred in St. Bartholomew's Hospital in 
18O3. Mr. Wormald, under whose care the patient was, 
opened up the dental canal and excised a portion of the 
inferior dental nerve with the most satisfactory resnlt. 
{Medical Times and Gazette, April 4th, 1863.) 

Injury to Base 0/ Skntl iind Brain. — The cases of connd- 
aions coincident with fracture of tlie jaw, recorded by Itossi 
and Flajani, would appear to have been due to injury of the 
brain, the result of the original accident and unconnected 
with the fracture; but it may happen that direct injury may 
be inflicted on the skull by the broken jaw. Thus, Dr. 
Leffivre (Join-md IfcMomadnire, 1 834) gives the cose of a 
sailor, aged twenty-two, who fell from a height upon his 
chin, with the following result. There was almost com- 
plete inability to open the mouth, the jaws being tightly 
do aed and the lower drawn backwards and a little to the 
There were tenderness and ecchymosis in the left 
>-maxillary region, and a little blood flowed from the 
Tlie case was diagnosed to be one of fracture of 
the neck of Uie condyle. The man died six months after 
with brain symptoms, and, on opening the head, the left 
glenoid cavity was found driven in, \iith a starred fracture 
of the tem|xiral bone, between the fragments of which the 
condyle of the jaw was found. There was a large abscess 
in the brain. 

Similarly, in the Museum of St. (Seoi^o's Hospital, there 
is a temporal bone mth the unbroken condyle of the inferior 
maxilla driven through the glenoid cavity, producing a frac- 
ture of the middle fossa of the base of the skull, in a case 
where there was an extensive comminuted fracture of the 
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jaw itself, which, however, ia not preserved. In contrast 
with ihia may be mentioned another case which also occurred 
in St. George's Hospital, where, the aeck of the condyle and 
the base of the coronoid process having been broken thi-ongh, 
the lower fragment was displaced and had produced laceration 
of the meatus auditorius estemua, separating the cartilaginous 
from the osseous portion for nearly half its circumference. 
In this case considerable serous discharge Howed from the 
ear, leading to the suspicion of injury lo the skull, but tliere 
were no brain symptoms, and the patient dying with dcHrium 
trriHciis, the skull, the membranes, and the brain were found 
perfectly healthy. 

lu connection with these cases may be mentioned those 
recorded by M. Morvan (Archives G6iu!rales, 1856), who 
gives two coses of his own, and one by Montezzia, where a 
blow on the chin was followed by bleeding from the ear ; 
and one case by Tessier, where a double fracture of tlie jaw 
from a kick by a horse was followed by bleeding from both 
ears. In all these instances the patients recovered. 

Abscess ami jfcerosis. — Inasmuch as nearly all fraetiu'es 
of the lower jaw are compound into the mouth, it is evident 
that the seat of fracture cannot he kept free from septic 
infection, and, as a consequence, a certain amount of sup- 
puration nearly always ensues. In the majority of cases the 
suppuration remains limited to the injured part, the pus 
escaping readily into the mouth through the lacerated gum. 
This suppuration may spread to the alveolar portion of the 
bone, and cause the necrosis of a small portion of the alveolus, 
without producing any permanent deformity. In other cases, 
however, the pus tends to accumulate, forming abscesses of 
varying extent, Avhich usually point below the jaw. As a 
consef^uence of this, portions of the lower jaw become 
necrosed. In some cases the whole thickness of the bone 
may become necrosed, especially when the fracture is com- 
minuted, leading to considerable deformity. Of this a 
specimen in St. George's Hospital Museum (Fig, 4) aifords 
a good example, a loss of substance to the right of the 
symphysis having occurred, leading to the union of the 
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halves of tlie boue at an acute angle. A still better 
example of the same kind of defoimity, and from a similar 
<^UBe, ia seen in Fig. 5 taken from a model lent to me by 




Mr. Hepburn. Tiic patient several years ago reeeiveii a 
kick from a horae, which produced a compound comminuted 
fmcture of the lower jaw. The central portion became 





ueorosed and was removed by the late Mr. Aston Key, and 
appears to have extended from the second bicuspid tooth of 
the right side to the lirst molar on the left, the interveninjj 



IC COMfLICATIONS OF FEACnriifi OF TiJE LOWER JAW, 

teeth being wanting. The result, as seen in the model, is * 
that thu two halves of the jiiw are iiniteil at an angle, 
of which the second bicuspid tootli forms the apex, the jaw- 
being so much contracted that this tooth is three-quartei"s 
of an inch behind the upper inciaors, as can be well seen in 
Fig, 6. Here, by the skilful adaptation of artificial apparatus, 
Jlr. Hepburn has been enabled to restore the power of masti- 
cation and articulation, which was previously much impaired, 
80 that the patient (a clergyman) is able to perform his duties 
with satisfaction. 

A remarkable, and I imagine unique, case of necrosis and 
exfoliation of the two halves of the symphysis menti occun^ed 
to Mr. Heniy Power, who has been good enough to give me 
the details of the case. Here the patient sustained a com- 
pound fracture of the symphysis by a severe fall, and some 
months after, during the whole of which time profuse sup- 
puration was going on in the part, two thin lamellse of bone, 
apparently the surfaces of the symphysis, came away, after 
which rapid solidification of the fracture ensued. 

l.ioyei^, in his lectures, mentions having extracted from a 
Hstiila in the meatus auditorius externus, the necrosed con- 
dyle of a man who had had a fracture of the neck of the 
bone seven or eight montlis before. 

Satimi-ji fistula may result from a compound fracture of 
the lower jaw, or from an abscess bursting externally in the 
case of a simple fracture. The treatment would of course 
be that for salivary fistula arising from other causes, A case 
occurred under the author's care, in which a salivary fistula 
was connected with necrosis and false joint in the ramus of 
the jaw, following a gunshot injury, and was successfully 
closed. 

Didocntion. — I have been able to find, in the staudanl 
authors, the records of only two cases of fracture of the body 
of the jaw complicated by dislocation of the condyle from 
the glenoid cavity, and the accident must of necessity be a 
rare one, for the fact of fracture baring occurred would 
tend to prevent the dislocation, since the leverage necessary 
would thus be interfered with. The cases in question are 
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given by Malgaigne in his work on " Dislocations." one being 
recorded by Delamotte, who saw a fractui-e of tlie body of 
the jaw with double dislocation protluced by the kick of a 
horse, in a girl of between eleven and twelve years. The 
other was a more remarkable case, recorded by Robert, who 
saw a dislocation of the left condyle outvxmU, with fracture 
of the jaw in front of the right ramus, in a man who was 
knocked down on his left cheek, the wheel of a carriage 
passing over the right. 

A third uase, however, is reported by Mr. Croker Kiii;; 
(Dublin Hospital Gavtk, 1S55), and occurred in a boy of 
eight, who suffered a fracture at the symphysis with dislo- 
cation of the left condyle upwards and backwards. Tliere 
was bleeding from the ear, and the chin was much retracted 
and turned to the left ; the month was open, but could be 
closed, and it was then observed that the lower molars over- 
lapped the upper, but that the lower incisors were at least 
one inch behind the upper, Keduction was easily effected, 
and the case did well. (Owing to an obscurity and apparent 
contradiction in the report, this case has been put down by 
Weber as an instance of unusual dislocation loitkout fracture.) 

A fourth ease of the kind is also briefly referred to by 
Mr. Gunning, of New York, in liis paper on " luterdenta! 
Splints " (New York Medu^ai Jounurf, 1 S66) : " The patient 
was thirty-six years old ; the jaw was fractured throi^h 
the symphysis and the right condyle dislocated mitward and 
backward, February 1 otli, 1 866, in falling down stairs and 
striking the chin on a small desk." The dislocation was 
reduced before Mr, Gunning was called in. 

The case of fracture of the glenoid cavity by the dig- 
placed condyle in St. George's Hospital, oh-eady referred to, 
cannot be regarded as one of true dislocation. The treat- 
ment in these cases would of coarse be reduction of the 
dislocation before setting the fracture. 

In fractures of the neck of the jaw the condyle itself lias 
been found displaced. Thus Holmes Coote (in his article on 
Injuries of the Face, Holmes' " System of Surgery," voL ii) 
mentions that Bonn, writing in 1783, gives an account of 
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a case of tite kind. There was a longitudinal fracture in the^ 
middle of the bone, and at tlie same time the right condyle 
was broken off and dislocated forwards and inwards, Ijiug 
united by callus near the foramen ovale. The pointed upper 
extremity of the neck of the lower jaw articulated with the 
glenoid cavity, and the separated head with the lateral pai-t 
of the tubercle of the temporal bone. There was motion in 
the false joint. The same author mentions a case of fracture 
and dislocation of both condyles of the lower jaw, in a 
young man who had numerous injiiriea and lived iive weeks. 
The condyles were found to be broken off, and fixed near 
the foramen ovale on either side. 
Fio. 7. 




Irvcffiihtr Union. — Where the displacement of the frag- 
ments has been great, it may lie impossible to keep them 
in proper position, and the result may be an irregular union 
of tlie bone, interfering more or less with its functions ia 
after-life. This is particularly liable to occur in cases of 
double fracture, where the central portion of the jaw ia 
much displaced by the muscles attached to it ; and Mal- 
gaigne gives a drawing from a specimen of the kind in the 
\ Musif-e Dupuytren (Fig. 7), in which the middle fragment 
' is displaced downwards and backwards, and has also under- 
gone such a change of position that its lower border ia in- 
clined forward, and its anterior surface looks almost directly 
upwards, the union on one side being partly fibrous. 

An almost precisely similar state of things existed in a 
case of double fracture which came under Mr. Bickersteth's 
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care, and which will be found in detail under the head of 
" Treatment of Ununited Fracture," the central portion of 
the jaw havins become much depressed, and united on one 
side, so that wlien the molars were in contact the inciaor 
teeth were separated more than half an inch, the opposite 
fracture being still ununited. Here Mr. Bickersteth reme- 
died the deformity by sawing through the bone at the seat 
of the united fracture, and replacing the fragment in its 
proper position. 

The specimen of united fracture in University C'oUegu 
Museum illustrates very well the effect of irregular union 
upon the teeth, and the masticatory power of the jaw. The 
ftactm'e was in the right molar region, and appears to have 
led to the lo8S of all the teeth on that side except the last 
molar. The irregular union has resulted in a contraction of 
the alveolar arch, so that the left teeth have been thrown 
within those of the upper jaw, with the result of wearing 
away the opposed surfaces of the two sets — viz., the lower 
teeth on their outer and the upper on their inner surfaces. 
Hamilton expresses an opinion, " that time and the constant 
use of the lower jaw in maatication will gi-adually effect a 
marked improvement in the ability to bring the opposing 
teeth into contact." The specimen above referred to illus- 
trates the oidy mode in which such an improvement could, 
in my opinion, occur. 

The deformity resulting from loss of a portion of the 
bone near the symphysis, has been already referred to under 
the head of " Necrosis." Loss of substance in other parts of 
the jaw is apt to result in fibrous union or false joint, and 
this is especially the case in gunshot injuries. 

Ununited Fracture. — Fractures of the lower jaw ordinarily 
unite with great rapidity and certainty, notwithstanding the 
difficulties often met with in maintaining perfect ap{>oaition i 
of the fragments. Hamilton has noticed one instance, in an , 
adult person, in which the bone was immovable at the scat 
of fracture on the seventeenth day, and says that in no 
instance under his own observation has the bone refused 
finally to unite, although union has been delayed aa long 
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as eleven weeks. Cases of nou-unioti and false joint have, 
however, been recorded and treated by Physick, Dupuytren, 
and others ; and a case haa ali-eady been i-eferred to, which 
occurred under my own care, in which false joint followed 
a gunshot injury of the ramus of the jaw. The liability 
of the lower jaw to false joint, as compared with other 
bones, may be gathered from a table of 150 cases diawa 
iip by Norrifi {Amo-ican Jouriud of Mrdical Scienees, 
■lamiary, 1842). Of these 150 eases 4S occurred in the 
femur, 48 in the humerus, 33 in the lei:;, 19 iu the forearm, 
and two in the lower jaw. 

Non-union may be simply the result of neglect of treat- 
ment, and union may take place readily as soon as the parts 
sire placed under favourable circumstance. Thus, a patient 
was under Mr. Womiald's care who, five weeka before ad- 
mission into St. Bartholomew's Hospital, had fractured his 
jaw between the canine and bicuspid teeth on the left side, 
for which he had not been treated. There waa some little 
necrosis, and sinuses had ah«ady formed beneath the chin ; 
but under appropriate treatment the bone thoroughly united 
in five weeks, (Mriitcal Times utuI Oa^eitc, Jan. 17th, 
1863.) And yet, on the other hand, fracture of the jaw 
has no doubt been occasionally untreated, and still has 
united. Thus, Boyer saw consolidation occur, though not 
without deformity, in a water-carrier who would not endure 
any dressing, nor abstain from either speaking or chewing 
when the pain did not prevent him. Notwithstanding the 
most careful treatment, however, the jaw may fail to unite 
if the case has been complicated in any way. Thus, the 
late Mr. Berkeley Hill mentioned a case {BrUisk Mcdiral 
Journal, March 2nd, 1867) of double fracture, where great 
difficulty was experienced in adapting suitable apparatus, 
and where one fracture united perfectly, but the other 
remained ununited. And again, on the other hand, over- 
solicitous attention appears occasionally to interfere with 
union ; for A. Berard relates the singular case of a child 
whose fracture made no progress towards recovery till the 
apparatus, an ordinary bandage, was removed ; and Mr. 
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Kill's case, mentioned above, illustrates the same point, for 
ho informs nie that the second fracture becmne consolidated 
without aay treatment. 

The occurrence ot necrosis at the point of fracture is the 
moat probable cause of non-union, and a small amount of 
this may prevent, or at least delay, the union taking place, 
as in Mr. Power's case, where two thin lanielht exfoliated 
from the symphysis j and, moreover, calhis is not thrown out 
so copiously for the repair of fractures of the jaw as it is in 
the long bones. Gunshot injuries seem especially liable to 
produce ununited fractures of the lower jaw, probably by 
inducing necrosis ; and of this an example under tlie author's 
care has been already alluded to. On this subject the late 
Dr. 'Williamson, of Fort Pitt, has made the following obser- 
vations in his work on " Military Surgery," p. 22 : — 

" Ununited fracture of the lower jaw does not seem to 
have been of such frequent occurrence amongst the wounded 
from the Crimea as those from India. Six were admitted 
from India with fracture of the lower jaw. Of these three 
were invalided, two sent to duty, and one to modified duty. 
Ot these six cases, three were instances where the fracture 
remained still ununited, though the ends of the bone were 
in contact. In one case the ball struck one side of the 
lower jaw, and was cut out ou the oppusite side one month 
after, fracturing the bone on both aides. In one, the ball 
was cut out from below the tongue. In one case, fi-om a 
shell wound, there was a double fractui*, one on the right 
side of the ramus, and also another near the symphysis, witli 
great laceration of soft parts, and resulting deformity ; the 
first-named fracture remained ununited. In another case. 
there was a double fracture from a musket-ball ; the frac- 
ture at the entrance of the ball still remains ununited, that 
at the exit has become united. In one case, from round 
shot, the whole of the left ramus of the lower jaw had been 
es.tracted at the time, or came away by exfoliation, leaving 
& la^e chasm and great deformity on this side of the cheek 
from laceration ot the soft parts. In one case there was a 
fracture on the left side.at the angle of the jaw,8till ununited." 
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A remarkable case of ununited fracture in the menta 
region, the result of gunshot injury iu the Crimea, is 
recorded by the late Mr. Cox Smith, of Chatham {Dtntcl 
Jierieir, 1 858-9), and was satisfactorily treated mechauically 
by that gentleman. The condition of the parts was briefly 
as follows : — The symphysis with the incisors, right canine, 
and one bicuspid tooth, having been carried away, the jaw 
was divided into two unequal portions, which fell together 
when at rest ; but upon opening the mouth the left only 
was fully acted upon by the muscles and the right I'ode over 
it, as shown in the illustration, (Fig. 8.) Much pain was 

Fig. 8. Fici. 9. 




caused by any attempt t-o separate the two fragments so as to 
make them correspond to the teeth of the upper jaw ; hence 
mastication was impossible, articulation was much interfered 
with, and the patient could only sleep on his hack, since 
lying on either side caused displacement of the correspond- 
ing section of the jaw. Fig, g shows tfie model first taken 
by Mr. Smith, and its resemblance to cases of united fracture 
with loss of substance in the incisor region previously 
described, will be at once noticed. The treatment of this 
interesting case will be referred to under another section. 

The case of ununited fracture successfully treated by 
Dupuytren was also the result of a gunshot injury, and the 
following was the condition of the parts when the patient 
came under that surgeon's care, four years after the receipt 
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Ftfie injury (Diipuytreu's Le^mis Oiritc^, vol. iv). The ball 
had struck the right aide of the jaw just in front of the 
masseter, and had carried awaj a portion of tlie bone at tlie 
junction of the body with the ramus. The posterior frag- 
ment, which contained the wisdom tooth, was twisted so 
that the tooth looked towai-ds tlie tongue, and at the same 
time was drawn outwards into the cheek. The anterior 
fragment formed by the remainder of the bone was displaced, 
so that its fractured end was carried to the right side and 
below the other, an interval of an inch intervening, con-e- 
aponding to the first and second molar teeth which had been 
carried away. Tlie riding of the fragments was so great 
that the second bicuspid tootli was in contact with tlie 
wisdom tooth, when the parts were left to themselves ; but, 
when traction was made, a apace of an inch was produced 
between them. Of course therefore the teetli of the twti 
jaws did not eorrespoud, and there was conseiiueutly great 
difficulty of mastication, which was increased by tlie want 
of power in the jaw itself. If unsupported by a bandage 
the jaw dropped, the mouth remained open and saliva 
dribbled out, the chin being carried over to the right side. 

Falio- Joints. — In some cases, where bony union between 
the fragments of a broken bone has failed to take place, the 
two fragments may bo united together by fibrous tissue in 
two ways, forming what are termed false joints. Firsts the 
anion may more or less resemble a synarthrosb, the fractured 
ends being held together by ligamentous tissue. Secondly 
the union may closely resemble in arrangement a diarthrodiai 
joint. A ligamentous capsule is formed, and is lined by a 
smooth membrane which secretes synovia. The only museum 
specimen of false joint in tlie lower jaw I have met with is 
in lluiversity College (Fig. io),and belongs to the firat kind, 
since it is a good example of fibrous union filling the interval 
between the right canine tooth and the ramus of the jaw, 
there having evidently been considerable loss of Iwny sub- 
stance at the seat of fracture. A very similar specimen is, 
I am informed, in the Museum of the Royal College of 
Surgeons in Edinburgh, the fibrous tissue extending from 
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tlie sympliysis to the left bicuspid teetli. I have no douW 
however, that the other fomi, the true false .joint, does occur 
in the lower jaw, both as the result of violence (and particu- 
larly in the ramus of the jaw), and as the result of operative 
interference, having had the opportunity of watching the 
formation of a false joint in cases in which I performed 
Esmarch's operation for closure of the jaws, which will be 
referred to in another part of this essay. 
The amount of inconvenience which the iiatient experiences 




from an ununited fracture of the jaw will vary according to 
the position of the false joint. In the ramus it appeal's to 
give very httle, if any, inconvenience, the new joint perform- 
ing the function of the temporo-ruaxillary articulation ; and 
the same may be said, according to my experience, of the 
false joints purposely made for the rehef of closure of the 
jaws, although in the body of tlie hone, since the portion of 
tlie jaws posterior to the joint is immovably fixed by the 
cicatrices. When, however, a false joint occurs in the body 
of an otherwise natural bone, great inconvenience results, the 
patient being unable to masticate properly ; and his health 
is apt to suffer, as was the case with Dr. Physick's patient, 
who was successfully treated by the use of a seton e 
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montbs after the accideDt. ilem the fracture, originally 
doiible, united on the riglit aide, hut thu left, which waa 
broken obliquely, remained ununited. {Plulnd'-lphinJourmd 
oj Mid. and Phys. Sciences, vol, v, p. 1 1 6.) A coae is related 
also by Korean [Journal de MMmne.pav {.'orviaait, x,p. 195), 
whicli shows the inconveniences experienced. A colonel 
received a gunshot wound wliich broke the right aide of the 
body of the jaw some lines from its junction with the ramus. 
resulting in a false joint between the first and second molar 
teeth. In the oixJinary condition of tilings these two teeth 
were on the same level, and tliey were not deranged even 
by pushing tlie fragments from behind forward or from 
before backward. But if the posterior fragment was raised 
and the anterior depre.'aed, the second molar tooth was 
several lines above the level of the first. The result was 
great difficulty in chewing on the injured side, and con- 
sequently the food was habitually carried to the left molar 
teeth, and its trituration was neither easy nor complete 
The digestion became impaired, and the patient suffered 
from pain after food, &c. I have recently seen a gentleraau 
whom I attended some years ago with Mr. Moger, of High- 
gate, and who had received most serious injuries of the face 
from the pole of a waggon. In this case the patient barely 
escaped with his life, owing to erysipelas and great constitu- 
tional disturbance. There was double fracture with exten- 
sive necrosis of the lower jaw, which has resiJted in a false 
joint on the right side ; but for this the patient has declined 
all treatment, whether surgical or mechanical, and though 
he is quite incapacitated for mastication, he is well nourished 
by means of food passed through a mincing-machine. 



CHAPTEE III. 

TItEAT-MEXT OK FRACTURED LOWEK JAW. 

The treatment of fractured lower jaw after the reduction of 
any displacement, the occasional difficulties of which have 
been alluded to in a previous section, is usually of a simple 
character ; but cases sometimes arise in which the most 
». carefully adapted mechanical contrivances fail to efifect a 
good union. The apparatus employed for the maintenance 
of the fractured portions in apposition may be conveniently 
divided into the following groups : — 

1. Bandages or slings. 

2. Splints, which may be external to the mouth, inside 

the mouth, or a combination of the two. 

3. Ligature of the teeth. 

4. Wiring of the bony fragments. 

It may be advisable in some cases to combine two or more 
of these methods. 

I. Bandages or Slinrj^, — The simplest form of external 
apparatus consists of the ordinary four-tailed bandage or 
sling, with a slit for the chin to rest in (Fig. 1 1). This is 
made of a piece of bandage about a yard long and three 
inches wide, which should have a slit four inches long cut 
in the centre of it, parallel to and an inch from the edge. 
The ends of the bandage should then be split to within 
a couple of inches of the slit, thus forming a four-tailed 
bandage \Vith a hole in the middle. The central slit can be 
readily adapted to the chin, the narrow portion going in 
front of the lower lip, and the broader beneath the jaw ; 
and the two tails corresponding to the lower part of the 
l)andage are then to be carried over the top of the head, 
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le the others are crossed over them ami tied round the 
unpe of the neck. The eiids of the two baiitlages may then 
be kuotted together, as seen in the illustration. 

A single roller may be employed to support t!ie jaw, ns 
recommended by the American surgeons Gibson and Barton ; 
but thia is more difficult oE application, and is more apt to 
become disaminged, 

Hamilton states that he has frequently noticed the ten- 
dency of the sling, as ordinarily constructed, lu carry the 




anterior fragment backwards, cspeciuUy when them is a 
*louble fracture. He has devised a special form o£ appa- 
ratus (Fig, 12), for which he claims the followin;^ : — "The 
advantage of this di-essing over any which I have yet seen, 
consists in its capability to lift the anterior fragment ver- 
tically ; and, at the same time, it is in no danger of falling 
forwards and downwards upon the forehead. If, as in the 
case of most other dressings, the occipital stay had its 
attachment to the chin, its effect would be to draw tlie 
<»utral fragment backwards. By using a firm piece of 
leather as a maxillary band, and attaching the occipital 
•tay above tlie ears, tliis difficulty is completely obviated." 
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2. Sfihiits. — An enormous variety of splints has 
designed to treat fractures of the lower jaw. It would be 
impossible to give anything like a complete account of them 
in this work, and therefore only a few methods illustrating 
the various principles will be described. 

(f) JCxtermil. — This splint is veiy freq^uently used in 
combination with the four-tailed handago. It is made of 
paste-board, gntta-percha, or some similar material. This 
being cut long enough to pass well up to the sides of the jaw. 
is to be divided at the ends so as to resemhle the four-tailed 
bandage (Fig. 1 3)- Being then softened in warm water it can 
be lined with lint or some soft material and adapted to the 
jaw, the chin resting on its centre, and the sides being 
doubled around and beneath the bone, as in Fig, 14. 




(Ii) Intrnuil. — One of the most convenient and useful of 
these is the wire splint, devised by Mr. Hammond, L.D.S., 
who lias kindly supplied the following details of tlie method 
of applying it. 

To male tin- Hammond Wire-h-pliiil. — After bringing the 
broken parts into apposition, tie them temporarily together 
witli sUk passed outside the second tooth on each side of the 
line of fracture. 

With a suitable " tray " and very soft wax, take an 
impression of the mouth {which need not he deeper than 
the teeth), supporting the chin while doing so with the 
left hand. 

Make a model of this in plaster of Paris in the usual 
way. If tliere has been any displacement of the parts, saw 
down between the teeth corresponding to tlic fracture, ad> 
just the several pieces to tlie jiroper " bite," and fix in 
position. 
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Now take a length of ii-oii wire (stout hair-pin aize) and 
t-jirefuUy make a frame to fit round the teetli, soldering the 
ends together with silver solder. Cut several five-inch 
lengths of fine soft iron binding wire — both ends o£ which 
should be cut to points, which will gruatly facilitate the 
jtassing of them through the tartar between iho taeth. 
Should there be much tartar a line " broach " may he 




To "pplff tkc Splint. — Place the patient npri^jht in a 
[ high-back cliair, and rinse the mouth. Slip the frame over 
I the teeth, holding it gently in place with the left liand, and 

with the right hand take one of the painted wires and jiass 
I it between the first and second molars on the left side, 

directing it slightly downwards so that the end will come 
I oat under the inner bar of the frame. Have the foretingei- 
[ of the left hand inside to feel for the point, and with it turn 
r the wire upwards and outwards so as to avoid wounding the 
I tODgue. Then bring this wire back, as shown in Fig. 1 6, 
I i.e,, over the inner bar of the frame, and under the outer ; 
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cross the ends aiid turn them aside — repeat this ou tW 
light side of the mouth. When all the ligatures are passed, 
seize the ends of the first wire with a small pair of pliers, 
ami twist tliem on each other nearly tight, doing the same 
ou the left side, and when the pressure is equalized cut ofl" 
the wires about half an inch from the frame, as at 11. Now 
twist all tlie ligatures quite tight, and tuck them away under 
the frame, as at C. The jaw will now be found perfectly 




firm, and the patient able to bite steadily on it ' 
pain. 

It will be found after a few dnys tliat the ligatures will 
require twisting a little tighter (owing to the movement of 
the teeth in their sockets) ; this can easily he done if cai'e 
be taken to follow the directions given, and never on any 
account to put one wire round more than one tooth. The 
attempted employment of one long wire for all the teeth by 
some operators has verj- injuriously affected the reputation 
of this splint tor firmness and solidity, by virtue of which 
qualities good results can always be obtained. 
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Dtssimilar metals tniisl not be used in the construction oC 
I the frame and wires, owing to the galvanic action set up 

Fig. 17. 




J and unpleasant taste produced, not to mention the irritation 
I to tlie teeth. 

A very succei^sful case treated in this way was published 




I by Newland-Pedlcy (i J DnU. Sci., 18S9), and Fig. 17 
shows the deformitj of the lower jaw caused by the 
fractures, one on each aide of the incisors and a third run- 
ning longitudinally beneath them. Fig. 18 shows the 
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fractures adjusted, aud tho deforuuty corrected, by saira^" 
througli the Hues of fracture in the model and re -articulating 
with a model of the upper jaw, Hainmoud's splint being 
then applied. 

The simplest form of apparatus witki)i. the mouth consists 
of wedges of cork, about an inch and a half long and a 
quarter of an inch in thickness at the base, but sloping 
away to a point, as recommended by Boyer aud Miller. 
These may be placed between the molar teetb, and, if they 
can be kept in position, will maintain the regularity of the 
teeth and keep the incisors separated for the introductioii of 
food, a four-tailed bandage being applied externally. My 
own experience is that the corks cannot be maintained in 
position, aud .after a few hours roll about in the month ; 
and this I fiud also to have been the experience of other 
suigeons, including Sir William Fergusson, with whom also 
I fully agree, that the majority of cases do well with merely 
the simple bandage, not very tightly applied. 

Wedges of gutta-iJCrcha, introduced warm into the mouth, 
so as to become moulded to the teeth and gums, are highly 
recommended by Hamilton, both as supports and, in some 
degree, as lateral splints for the fracture. Mutter's clamp, 
consisting merely of a plate of silver, folded over the tops 
and sides of two or more teeth adjacent to the fracture, is a 
contrivance which, in its original form, can have been but of 
little service, but as modified by Mr. Tomes and otliei-e is a 
very efficient method of treating fractures of the body of the 
jaw. The modificatiou eonsista in making the silver cap 
fit accurately to the teeth, for some distance on each side 
of the fracture, by moulding it to a plaster cast of the jaw. 
The cap is then lined with gutta-percha, which, being warmed 
when tiie apparatiLs is applied, fills up interstices and fixes 
the cap, the fragments being maintained in position whilst 
the application is being made. Although the assistance of 
a dentist would be required for the proper preparation of 
the cap, it may not be out of place to notice tlie best method 
of obtaining a satisfactory model upon which the cap is to 
be formed, for which T am indebted to Mr. Tomes. Wlien 
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the displacement of the fragments is yteat (ii3 is invariably 
the case where such apparatus is reijuired), it is best to take 
a cast of the jaw in wax, without attempting to bring the 
fragments into proper relation. Into tiiis the plaster is 
poured, and, when set, a fac-aimile of the displaced fracture 
is of course produced. By now sawing out the piece of 
plaster between the extremities of the fr^iiients, these can 
be brought together, and a model of the perfect jaw will be 
produced, upon which the inetal can be carefully fitted. When 
all is prepared, by carefully adjusting the fracture, the cap 
will of necessity fit and will maintain the fracture in its 
normal position. 

Mr. Barrett, dental-surgeon to the London Hospital, has 




kindly shown me models of cases iii which he has obtained 
most satisfactory results, by both metal and vulcanite inter- 
dental splints, secured in the mouth by small screws paosing 
between the necks of the teeth. One oE his cases was in a 
child, and here the delicate temporary teeth suffered no 
damage from the screws. 

Mr. Gunning, of New York (.Vew York Medicnl Jourmd, 
and SrUisk Jovi-nal of Dental Science, iS66), has contrived 
form of interdental splint, composed of the vulcanite-rubber 
now in common use among dentists, which has yielded very 
satisfactory residts in his hands, and of which the following 
is a condensed description. 

Fig. 19 represents the inner surface of a splint which 
incloses all the teeth and part of the gum of the lower jaw, 
and merely rests against the upper teeth when the jaws are 



;i4 



TJIEATMEXT OF FKACTURED rX)WEH -lAW. 



closed. This aplint is adapted to the treatment of all cases 
which have teeth on both sides of the fracture, except tliose 
with obstinate vertical displacement. The holes marked A 
go through the top of the splint, for the purpose of sj-ringiny 
the parts within with warm water during treatment. The 
dark round spots in all the cuts represent holes for similar 
purposes. 

Mr. Gunning has generally used this splint without any 
fastenings, but iu childreu, or even adults, it is sometimes 
advisable to secure it by packtliread wire screws passing into 
OP between tlie teetli, or by the wings and band of Fig. 2 i , 





In cases with obstinate vertical displacement, the splint, 
ill addition to Htting the teeth and gum of the lower jaw, 
must also enclose the upper teeth, as shown in Fig. 20, where 
screws may be seen opposite both the lower and upper 
teeth. 

By this arrangement the fragments of the lower jaw art) 
secured, not only relatively to each other, but also to the 
upper jaw. £ is a triangular opening, of which one side cor- 
responds to the cutting edge of the lateral incisor, which 
stood in the end of the fragment most displaced before 
the splmt was applied, C, an opening for food, speech, &c. 
D, a channel for the saliva from the parotid gland to 
enter the mouth, its fellow being seen on the other side of 
the splint. E, a screw opposite the lower canine toolh, the 
end of the fellow screw being just discernible, F, the head 
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.a screw opposite the upper first molar tooth, the end of 
its fellow being seen on the other side. 

This method can be used in cases where there are uo 




teeth, but has to be modified. Attached to the splint are 
metal wings, cgming out of the mouth by meaiis of which 
the splint can be firmly fixed to the head (Fifi. 3i). lu 
sach casea, however, it is probably better not to employ au 
interdental splint. 




An ingenious method has been devised by Dr. Angle, of 
Minneapolis, but it could be employed only by those 
tborougbly practised in mechanical dentistry. He divides 
cases of fracture into two chief classes. 

'■ The first class comprises all cases of simple fracture in 
which the teeth are good, especially on each side of the 
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region of the fmcture. They should be siifticieiitly aounci 
and firm in tboir attachments to afford good auehoraye for 
the appliance which Bupports the fracturt?. 

" The second class comprises all fractures where the teeth 
are unsuited, from any cause, for ancliorage, but sufficient 
to give a correct articulation of the jaws when they are in 
proper apposition." 

Cases of the first kind are treated by carefully fixing a 
silver band around a tooth on each side of the fracture, and 



then soldering a small metal pipe to those bands as seen in 
l-'i-. 2 J. 

Cases of the second kind are treated by keeping the lower 
jaw firmly in contact with the upper jaw. This is done by 
surrounding certain of the teeth with metal hanils, and con- 
necting thorn by fine binding wire. Fig. 23 shows the 
fracture bands, and Fig. 24 the method of fixing the lower 
jaw. 

" It might be urged, as an argument against this method, 
that the toeth being closed, and the jaws being firmly hound 
together, the patient would be unable to take .sufficient 
nourishment This, however, is untrue ; for it rarely 
liappens that a patient is found without some teeth missing, 
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thereby leaving abundtince of space for the passage of the 
liqiud foods ; and, even if all the teeth were sound and in jier- 
fect position, it has been proven there is plenty of space 
between tlie teeth, and behind the molars, and between the 
upper and lower incisors, for taking all nourishment neces- 
sary. Of course, in audi rare cases, much more time would 
be necessary in taking nourishment," For further parti- 
calars of Dr. Angle's method the reader is referred to his 
paper in the .Vi^ir Y«iJ: Mcdiml Eeciml, May 31,1 890. 

(c) Combination of Edcriial and. Internal SplhUs.—'Ylvv 
great diifitiulty, in using any form of rigid splints to the jaw. 
is the tendency of the support for the chin to produce 
abscess and ulceration by pressing upon the sharp border of 
the bone ; and the cases in which a simple interdental splint 
would not effect a cure must he rare. 




Mr. Howard Hayward lias been very successful in treat- 
ing cases of fracture of the jaw, of both recent and old date, 
by silver caps, litted accurately to the teeth on each side of 
the fracture, and also over the gum to the depth of half au 
inch in front and a quarter of an inch behind them (Fiy, 
25). To the upper surface of the plate two pieces of stout 
curved wire are soldered, so as to turn round the angles of 
the mouth wjtliout toucliing them, and these are attached to 
a simple gutta-percha splint, moulded externally to the jaw, 
and retained in position by au ordinary four-tailed bandage. 
Holes drilled iu the metal cap, opposite the point of fracture, 
permit of the exit of any discharge, hut this is usually insig- 
nificant in quantity when the fracture is once properly set. 
Mr. Hayward prefers metal to vTilcanite or gutta-percha for 
the cap, on aceount of its small bidk, and the consequent 
small interference with the natural closure of the mouth — a 
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point of some importance, on account of the retention of t 
saliva. 

Mr. J. B. Bean, of Atlanta, (Georgia, appears t^) have em- 
ployed a vulcanite interdental splint very similar to Mr. 
liunning's, but with the addition of a mental compress, with 
great success among the wounded soldiers of the (_'onfederate 
army, and his apparatus is very favourably reported upon 
by Inspector-General Covey {RuhmomJ Mi-dind Jmu'val, 
and British Journal of Dental Sciena; 1866). Hamilton 
also speaks well of the apparatus in the fourth edition of his 
work on " Fractures," and gives an illustration. 

A combination of external and internal splints was in- 
vented by Kuteniek, a German surgeon, in 1799, and 
improved by Ivluge. It is thus described by Dr. Chester 
(Medko-Chiriiiyical Jievii'iv, vol. xx, p, 471): "It consists, 
ist, of small silver grooves, varying in size according as they 
ore to be placed on the incisors or molars, and long enough to 
extend over the crowns of four teeth ; 2nd, of a small piece 
of board, adapted to the lower surface of the jaw, and in 
shape resembling a horse-shoe, liaWng at each horn two 
holes, one on either aide ; 3rd, of steel hooks of various 
sizes ; each having at one extremity an arch for the recep- 
tion of the lower lip, and another, smaller, for securing it 
over the silver channels on the teetli, and at the other end a 
screw to p&.-s through the horae-shoe splint, and to be secured 
to it by a nut and a horizontal branch at its lower surface ; 
4th, of a cap or silk nightcap to remain on the head ; and 
5th, of a compress corresponding in shape and size with the 
splint. The net or cap having been placed on the head and 
tiie two straps fastened to it on each side, one immediately 
in front of the ear and the other about three inches farther 
back, which are to retain the splint in its position by pass- 
ing through the two holes in each horn ; a silver channel is 
placed on the four teeth nearest to the fracture, on this the 
small arch o£ the hook is placed, and the screw end having 
been passed through a hole in the splint, is screwed firmly 
to it by a nnt, after a compress has been placed between the 
splint and the integuments below the jaw. If there is a 
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double fracture, two channels and two hooks must of course 
be used." 

Bush invented a similar apparatus in 1822, and Houzelot 
in 1826; since which the apparatus has been variously 
modified hj Jousset, Lonsdale, Malgaigne, and perhaps 
others. 

Lonsdale's apparatus, as the late Mr. Berkeley Hill re- 
marked {British Medical Journal, March 2, 1867), ** is only 
suited to cases of fracture between the incisors, as its ivory 
cap is too short to reach far along the arch of the teeth. It 

Fig. 26. 




is also very cumbrous ; and causes great pain by the pres- 
sure \mder the chin necessary to keep the fragment in place, 
4md by the jogging of the vertical part against the sternum." 

Fig. 26 shows this apparatus somewhat modified by Mr. 
Hill. In the ordinary Lonsdale's apparatus, the rod carrying 
the ivory cap (a) for the incisors slides freely up and down a 
bar projecting downwards from the chin-piece (b), and, when 
in the required position, is fixed by a pin. Mr. Hill had a 
screw thread cut on the bar, on which a nut (e) travels so 
as to force down the rod carrying the cap (a), and thereby 
approximate the cap on the incisors to the chin-piece. 

When this apparatus is to be applied, the fr^ments are 
placed in position by the hands, the ivory cap set on the 
incisors, and the chin-piece, which should be well padded 
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witti Ent or wool stitched in wash-leather, brought up i 
place under the jaw, and the two made fast. The two 
cheek-pieces are then adjusted so as to press lij;htly on the 
jaw at each side, to prevent the apparatus from swaying 
aside out of place ; and a tape is fastened to a hole at 
each end of the horse-slioe, and carried behind the neck, 
to keep the instrument from slipping forwards. So applied, 
Lonsdale's appai'atua permits opening of the mouth for 
eating and speaking ; and, if the fi'acture be single and 
between the incisors, it keeps the fragments in position verj- 
fairly. 

3. Ligature of the Teeth. — Ligature of the teeth, with 
silk or wire, is a method which has frequently been employed 
for the treatment of fractured jaw, but is unsatisfactorj-, 
from the loosening of the teeth and irritation of the gums 
which are apt to be produced. When employed, care 
should be taken to select, if possible, perfectly sound teeth 
around which to apply the ligature, which should he pre- 
vented from sinking down to the neck of the tooth so as to 
cut the giun. An astringent and antiseptic wash should be 
frequently employed during the treatment, to maintain the 
healthy firmness of the gums themselves and to prevent 
decomposition. 

4. Wiring 0/ the Buny Fragments. — .'future of the jaw 
itself has been employed from time to time for the treat- 
ment of both recent and old fracture, and to insure the 
union of the two halves of the bone after its division for 
removal of the tongue by Syme's method. Dr. Ivinloch of 
Charleston treated, in 1858, a case of comjwund oblique 
fractiu'e of unusual foi-m, which has been already referred 
to (p. 5), by this method, after other means had failed. "A 
semi-lunar incision, about two inches long, was made upon 
the side of the face, the middle of the incision reaching 
under the base of the jaw. With lirainard's smallest-sized 
drill a perforation was made through each fragment, the 
drill being entered on tlie outside, close to the base of the 
bone, and about one-eighth of an inch from the rough 
extremity of each fragment, and made to traverse the bony 
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tiasue and the mucous membrane covering it: within the 
buccal cavity. The driU was afterwards thnist between tht; 
fragments and turned about, so as to lightly lacerate the 




iotermediate connecting tissue, A stout silver wii'e was 
then passed through the perforations in the bone, from 
withnnt inwards through the posterior fragment, and in the 




' contrary direction through tlie anterior one ; and their ends 
1 were tightly twisted together, so as to bring the fragments 
into secure apposition. 

" By the 2 Cth of September good consolidation was effected 
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and the suture, which had occasioned but little suppuration, 
was untwisted and removed. On the isth of October the 
patient left the hospital, with the fistulous opening healed 
and a good use of the jaw." — American Jottnial of Medical 
Sciences, July 1859. 

Mr. Hugh Thomas of Liverpool has strongly advocated 
the use of the wire-suture in the treatment of recent 
fractures, and two of his illustrative cases, which had most 
satisfactory results, will be found in ITie Lancet, Jan. 19th, 
1867. This method has been more fully elucidated in 
a pamphlet, and consists either in diilling the fragments 
and passing a copper wire, each end of which is then coiled 
upon a "key" formed by a steel rod with a slit in it 
(Fig. 27) ; or, in cases where the teeth are sound, in passing 
a loop of wire around the teeth on each side of the fracture, 
and then twisting it up with the key (Fig. 28). The 
advantage of this method is that the wire can be tightened 
from time to time, as may be required during the treatment, 
without liability to breakage. I have employed it in a case 
of division of the jaw for removal of the tongue, with 
advantage ; and my friend Mr. Eushton Parker of Liverpool 
speaks highly of the method as " the most simple and 
efifectual yet devised." 



(JHAriEll IV. 

FRACTURE OF THE UPPER JAW. 

Fractures of the upper jaw are not nearly so common as 
those of the lower, though their results are often more 
serious, owing to the great violence necessarily undergone. 
As in the lower jaw, fractures of the alveolus may result 
from the extraction of teeth, and particularly from the use 
of the *' key ;" and so well ascertained was this fact, that 
in former days even, when the key was recommended and 
employed extensively, Mr. Thomas Bell (" On the Teeth," 
p. 301) proscribed its use in extracting the upper wisdom 
teeth, on account of the danger of producing fracture of the 
tuberosity of the maxilla, against which the fulcrum would 
rest A fracture thus produced may extend to the palatine 
process, and even to the palate bone, and might, if extensive, 
give rise to necrosis and subsequent exfoliation of large 
portions of bone. 

Fractures of the upper jaw may be produced indirectly 
by falls on the face ; thus Listen ('* Practical Surgery," p. 55) 
narrates the case of a man who, slipping on a slide in the 
street, fell and struck the uialar bone of the left side ; he 
had sustained a vertical fracture through the orbital process 
of the superior maxilla. 

Direct blows upon the bone itself are, however, the most 
frequent causes of fracture, and these, from the nature of 
the injury, are often compound. 

Mr. James Salter has recorded a case (Laiwet, June i6th, 
1 860) of a yoimg gentleman who sustained a fracture of the 
upper jaw from violent contact with a fellow-cricketer's 
forehead. Here fortunately none of the incisor teeth were 
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kuocked out, as so frequently happens in accidents < 
kind ; but a fracture of the bone was produced immediately 
behind the right canine tooth, which extended backwards so 
as to include the alveoli of the bicuspids and first molar 
teeth, which were driven inwards towards the median line 
to the extent of about one-third nf an inch, as seen in the 
drawing (Fig. 29). There was .1 corresponding depression 
on tlie outer side of the jaw, and this was somewhat apparent 
also on the face. Very little swelling followed the injury, 
and there was not much pain except on manipulation, TIio 



FiG. 29. 




Drawing from Ihe pli 

principal inconvenience was due to the want of prop^^ 
apposition of the teeth of the two jaws, and the mouth con- 
sequently could not be closed satisfactorily. On endeavour- 
ii^ to force the displaced bone into its proper situation, 
considerable pain was produced; it could not be completely 
reduced, and resumed its former position as soon as pressurt 
was witlidrawn. Distinct crepitus was felt during this 
manipulation. 

Mr. Salter succeeded in overcoming the tendency of the 
fragments to displacement by the adaptation of a gold plate 
(Fig. 30) to it and to the adjacent teeth, and a complete 
cure was the result. 

The kick of a horse often inflicts most serious injuries 
upon the upper jaw, and of this the classical case recorded 



A 



WISEMAN 8 CASE. 4o 

Sdiaril Wiaeniaii, iu his •' Chirurgical Tieatise " ( 1 794). 
I good example. Here a boy, eight years old, received 
I such a blow on the middle of his face, that he appeared at Hrst 
t dead, and afterwards lay in a prolonged coma. " When I 
I first aaw him," says Wiseman, •' he presented a strangf- 
ispect, having bis face di'iven iu, his lower jaw projecting 
I ior\vard : I knew not where to find any purchase, or how to 
j make any extension. But after a time he became sensible, 
I- and was persuaded to open his mouth. I saw then tliat 
} the bones of the paliKe were driven so far back that it wns 




impossible to pass my finger behind them, as I had intended, 
and the extension coidd be made iu no other way. I ex- 
temporised an instrument, curved at its extremity, which I 
engaged behind the palate, and having carried it a little 
opward used it to draw the bone forward, which I did with- 
out any difficulty ; but I had hardly withdrawn the inetm- 
ment when the fractured portions went back again. I then 
contented myself with dressing the face with an astringent 
te to prevent ihe afHux of the humours ; I likewise 
prescribed bleeding : and some hours afterwards I had an 
instrument better constructed to reduce the large mass of 
displaced bone to its proper position. I had it held by the 
child's hand, by that of its mother, or of an assistant, each 
for a certain time. Notliing else was done. Thus by our 
anited attention the tonicity of the parts was maintained ; 
tbe callus was developed, and in proportion as it became 



solidilied the parts became stronger, the face assumed a good 
appearance, certainly better tbnn could have been hoped for 
after such marked displacement, and the child was entirely 
cured." 

The most frightful injury to the face (except from gun- 
shot wounds) I ever witnessed. i?as from the passage of 
a w^gon wheel over the face of a man who fell in the 
street. Here the bones were completely shattered and the 
maxillie were torn from one another, and death was instan- 
taneous. A ca.'^t of tliis frightful deformity is in the 
museum of the Westminster Hospital. 

A ease very nearly as desperate at first, but which 
fortunately recovered, was admitted into the same hospital 
in i860, and resulted from the overturn of a cab upon the 
face of its tare, who at the moment was leaning out of 
window to direct the driver. Here, in addition to a frac- 
ture of the lower jaw a little to the left of the median line, 
there were two fractures of the superior maxilla, about an 
inch on either side of the niGdian line ; the nasal bones 
were broken ; both malar bones were loose and separated 
from their attachmentn, and tlie left bone was fractured, as 
also the external angular process of the frontal bone. 
Though not positively ascertained, the \omer was no doubt 
fractured, and pi-obably the vertical plate of the ethmoid too. 
In llr. FyH'e's report of the cose (Laiicrt, July iSth, i860) 
which I can eonfirui by personal observation, it is well 
noticed : " Ii was remarkable to observe how movable the 
bones of the face were. On watching the patient's profile 
whilst he was in the act of swallowing food, the whole of the 
bones of the face were observed to move up and down upon 
the fixed part of the skull, as the different parts were 
brought into motion ; it appeared as if the integuments 
only retained them in theii' position. It was a curious 
feature in the case that notwithstanding the very extensive 
injury done, and the violent character of the force which 
caused them, not a single tooth was fractured or misplaced." 
This patient made a perfect reco^'ery. and his treatment will 
be alluded to under another section. 
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Fracture of the upper jaw extending into the aDtnmi rany 
give rise to subsequent suppuration in that cavity, sia 
remarked by Listen, but this is by no means a necessaiy 
oonsequeuce. A remarkable case of transverse fracture of 
the upper jaw, wliich communicated with the nose and with 
both antra, was formerly under Mr. Hutchinson's cai'e in the 
"London Hospital, in which perfect recovery took place with- 
out exfoliation of any part of the bone, although the alveolus 
containing all the teeth was completely separated and 
depressed about half an inch. Here the injury was the 
result of a " jam " between a " lift " and a cross-bar. 
(Mcdui'l Circular, February, 1867.) A very similar case 
occurred to Dr. Guentha, when a workman was struck in the 
face by the angle of a lai-ge mass of stone. Here there was 
complete separation of the alveolar process of the upper jaw, 
the entire arch in an unbroken state lying on the kiwer jaw, 
only suspended by some shreds of the gum and soft palate. 
This man also made a perfect recovery {British and Fmrign- 
Quatierly Rrintw. October, 1S60). In the suomier of 1871 
two patients were admitted into University College Hospital 
witluD a few hours of each other, iu both of whom the 
'superior maxillse were fractured and freely movable. Iu 
one case perfect recovery ensued and death in the other, the 
post-mortem examination proving that there was no injury 
to the base of the skull. 

In cases such as these, when there is obvious displace- 
ment, there can be no difficulty in the di^nosis of the 
fracture, but cases have no doubt frequently occurred where 
a fracture witiioul displacement has been overlooked. Dr. 
A. Ciufrin has elaborately investigated this subject (ji't-Anva 
Gin£ral€s dc MHeeim, July, 1 866), and has shown from a 
preparation taken from a fatal case and from ex])eriments 
upon the dead body, that violent blows below the orbits 
fracnire not only the maxillary bones, but that the fracture 
usually extends to tlie vertical portion of the palate bone 
and the pterygoid process of the sphenoid, without producing 
the slightest displacement. The diagnosis of the injury 
cannot be established by any external mnnipiJation, but by 
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cariyiug the finger into the mouth and prussing against the 
internal pterygoid plate, pain will he produced and mobility 
of the process will be ascertained. The diagnosis was con- 
firmed ill one of Dr. Oui'rin'a cases which recovered, by au 
ecchymosis beneath the mucous membrane of the palate. In 
his fatal case he found fractm-e of the vertical plate of the 
ethmoid, in addition to the other injuries. 

The nasal process of the superior maxilla has been frac- 
tured by blows which have also driven in the nasol bone, 
and in these cases emphysema of the cellular tissue of the 
face is not uncommon, and is best checked by the application 
of collodion. A complication of this form of fracture which 
has been met with, is permanent obstruction of the nasal 
duct, leading to subsequent troublesome epiphora, of which 
I have seen an instance. 

Separation of the two maxilla; in the median suture has 
been seen in cases of fatal injuiy to the face, &c., on many 
occasions, but Malgaigne gives a case of the kind where the 
patient recovered. The patient, a man aged twenty-one, 
owing to a fall from a height sustained, in addition to other 
injuries, " a separation of the upper maxillary and palate 
bones in their median suture to the extent of nine milli- 
metres, with depression of the entire left side of the face 
without any alteration of the soft parts." The parts came 
together sijontaneously, and the patient recovered wiUiout 
deformity. 

Hamilton, however, quotes a case from Harris, of New 
York, in which a child, two years of age, had separation of 
the maxillary and palate bones in tlie median line, the 
separation beuig sufficient to admit the little finger, and here 
the bones were still open six weeks after the accident, 

Complicatwits.~The teeth of the upper jaw may be broken 
or dislocated, as in the case of fracture of the lower jaw ; 
but if merely loosened, should never be i-emoved, since they 
will probably become again tii-mly attached. 

Splintering of tlie bone is much more common in the 
upper than the lower jaw, particularly after gunshot injuries 
and here modem experience has shown the advisability of 
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leaving the fragments to become consolidRted, as they almost 
invariably do, and the non-necessity for the performance 
of dangerous operations of resection of the fragments — a 
subject which will be again referred to. 

Hsemorrhage is much more frequent and copioua in frac- 
tures of the upper than in those of the lower jaw, as might 
be anticipated from the greater vascularity of the part. A 
case of fracture of both upper and lower jaws, where pro- 
fuse hiemorrhage was caused by division of the facial artery, 
has been already referred to, but the luemorrhage not un- 
frequently comes from the internal maxillary vessel and may 
be immediately fatal. Secondary haemorrhage in case of 
severe injury to the upper jaw is by no means nncommon, 
and according to the Surgeon-Oeneral of the AmericJin 
Army (Circular No. 6, Washington, November ist, 1865) 
was the principal source of fatality in these cases, ligature of 
the carotid artery having been frequently perfonned with the 
result of only postponing for a time the fatal event. 

Nervoiis Affections. — Injury to the infra-orbital nerve and 
its branches must necessarily ensue in cases of severe frac- 
ture and comminution of the superior maxilla, and consequent 
numbness or modification of sensation will be the result. 
A lady, recently under my care, who fell down a flight of 
stairs and sustained severe injuries to the head and face, 
although no fracture of the jaw could be detected, suffers 
from partial anesthesia and a pricking sensation in the akin 
below the orbit. Kobert mentions (Oiizdte des lldpitaux, 
1859, p. 157) the case of a woman who was run over, and 
sustained a fracture with permanent jiaralysis of the infra- 
orbital nerve. Serious brain symptoms may ensue when 
the fracture runs back to the sphenoid bone as described by 
M. Guerin (p. 47), since the fissure may extend to the 
cranium, and this is especially likely to happen when the 
whole of the septum narium is driven back with the jaws. 

Treatment of Fracture of the Upper Jaw. — i'ractures of 
the upper jaw require but little treatment compared with 
those of the lower jaw, since the part is naturally so much 
more fixed that there is little difficulty in keeping the frag- 



50 FHACTl'BE OF THE fPPKR JAW. 

luents iu position. The huimorrhage, which is often free, 
must be arrested hy cold, the uppllcation of styptics, and, as 
a last resource, the actual cautery. The operation of deli- 
jjation of the carotid artery in these cases has yielded such 
unsatisfactory results as to render the surgeon unwilling to 
resort to it except under the most desperate circumstances, 
and he would in iny opinion he justified in laying open the 
face and removing large fragments of bone so as to apply 
the cautery more satisfactorily, rather than resort to a dan- 
gerous and doubtful operation. When, as is most commonly 
the case, the soft tissues of the face are lacerated and the 
hasmorrhage arises from them, the bleeding vessels must be 
secured with ligatures in the ordinary manner. 

All authorities are agreed as to the n on -advisability of 
removing the fragments of a broken upper jaw, since, owing 
to the vascularity of the part, they almost invariably unite 
readily. Malgaigne says : " In common fractures of the 
upper jaw there is one principle which surgeons cannot too 
carefully bear in mind — that is, that all splinters, however 
slightly adherent, should be scrupulously preserved, aa they 
become reunited with wonderful facility. This remark was 
made by Saviard ; Larrey has strongly insisted on it, and we 
have seen that M. Baudens, who so much urges the extrac- 
tion of splinters, has likewise made a special exception of 
these cases " (Packard's translation, p. 304). Hamilton 
remarks that the experience of American surgeons during 
the war confirms these observations. " Owing to the extreme 
vascularity of the bones composing the upper jaw, the frag- 
ments have been found to unite after the most severe gun- 
shot injuries with surprising rapidity, the amount of necrosis 
and caries being usually inconsiderable compared with the 
:imount of comminution " (p. 106). 

Notwithstanding this, however, Hamilton gives a lengthy 
account of a case of fracture of the upper jaw, in which he, 
in conjunction with Dr. Potter, thought it necessary to 
remove a fragment, which included the floor of the antrum 
and had been drawn down and displaced in an attempt to 
extract a loose tooth. " The time occupied in this operation 
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was at leaat one hour, during which we were every moment 
in the most painful apprehension lest we should reach and 
wound the internal carotid artery, which lay in such close 
juxtaposition to the knife that we could distinctly feel its 
pulsation. After its removal the hemorrhage was for an 
hour or more quite profuse, and could only be restrained by 
sponge compresses pressed firmly back into the mouth and 
antrum " (p. 103). Such dangerous operations are much to 
be deprecated, and cases already quoted prove that even after 
greater separation the bone will thoroughly reunite. 

Mention has been made of the difficulty Wiseman ex- 
perienced in reducing the fragments to their proper position 
in hia case, and the means he adopted to overcome it. In 
the majority of cases the finger introduced into the mouth 
and pnased around the alveoli will readily restore any irre- 
gularity, being aided, if necessary, by the introduction of a 
strong elevator or pair of dressing forceps into the nostril. 
The teeth in adjacent fragmenla may be advantageously 
wired together to keep them in position, or, where there is 
great comminution and in-egnlarity of the alveoli, a piece of 
soft gutta-percha may be adapted to them so as to hold and 
sapport the fragments. The lower teeth should not be 
allowed to come in contact with this until it is thoroughly 
hardened, or they would become imbedded and thus cause 
its displacement. In very complicated cases, as in examples 
of fractures of both jaws, the vulcanite interdental splints 
of Mr. Gunning (described under Fractures of the Lower 
Jaw) mighi be employed, these having an aperture for the 
introduction of food. 

Graefe employed an apparatus, of which the following 
description is given by Malgaigne (Packard's translation, 
p. 301): "A curved steel spring, properly padded, is applied 
over the forehead, and kept in place by a strap buckled 
around the occiput. This steel has at each side a hole with 
a 8crew_for making pressure ; and a steel brace to which it 
affords a jmni (Tappui, for acting steadily on the dental 
aich. Now these braces, descendiug to the level of the free 
edge of the upper lip, curve backward so as to go around 
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the lip without wounding it; getting thus at the dental 
arch, they again curve so as to apply themselves to it. But 
as the pressure of the braces should have the effect of keep- 
ing the detached teeth in proper relation with the rest, a 
silver trough duly padded is made to fit over both to a 
sufficient length ; and upon this trough the braces exert 
their pressure. It is easy to see how, by altering their 
height as regards the spring over the forehead, the pressure 
may be r^ulated to the right degree." 

A somewhat similar apparatus, but with the addition of 
a pad which can be applied externally so as to support the 
cheek, was brought before the Surgical Society of Paris, in 
September, 1862, by M. GofiGres. 

In the rare cases of separation of the maxillfle, a spring 
passing behind the head and making pressure upon the 
maxillae, after the manner of Hainsby's hare-lip apparatus, 
might be advantageously employed. 



CHAPTER V. 

GCNSBOT INJUKIES OF THE JAWS. 

GuNSUOT injuries of the jawa have necessarily been inci- 
dentally referred to in considering fracturea of those bones 
separately, but it will be convenient to cliisa the injuries of 
the two nioxilltci by fire-arms together, since these accidents 
affect botli bones in the majority of cases. Laceration of 
the soft tissues and consequent hiemoiThage are almost con- 
stant accompaniments of wounds of the face, and the mortality 
ittending them is high, both from the immediate effects of 
the injury, and from the frequent occurrence of secondary 
hiemorrhage. The effects of the modern arms of precision 
contrast unfavourably in this respect with those of the 
round bullet of the old fire-lock, for though tlie latter fre- 
quently lodged in one of the cavitias of the face for an 
indefinite time, the irregular mass of metal driven with 
fa^mendous velocity by the modern rifle commits greater 
bsToc, splintering the bones and lacerating the soft tissues 
most extensively. 

The Surgeon- tieneral of the American army reported in 
November 1865 (Circular No. 6, Washington), that from 
the commencement of the war to October, 1864, of 4167 
wounds of the face reported to him, there were i 579 frac- 
tures of the facial bones; and of these S91 recovered and 
7 1 died, showing a mortality of 1 1 per cent. — the 
terminations being still to be ascertained in 517 cases. 
Secondary hicmorrhage was the principal cause of mortality 
in these cases, and tlie carotid had frequently been tied with 
the result of postponing for a time tlie fatal result. 

The Crimean returns from the lat of April, 1855 to the 
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end of the war, show 533 wounds of the face, of which 
bones were injured in 107 iustancee: 445 patients retaraed 
to duty, 74 were iuvalided, and 14 died. 
Here the mortality was about 1 3 per cent. 
The following table is compiled from the experience of 
the Franco-Prussian war of 1870-71. Here the mortality 
was only about 8 per cent, among the German troops ; 
Quiiduyl IVminds of Fate in Fr unco- Prussian War, 
1870-71. {German troops.) 
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It mnst be remembered that in all these wars antiBeptic 
methods of treating wounds were not employed, and a large 
proportion of the deaths was due to septic processed taking 
place both inside and outside the mouth. Then, again, 
secondary hiemorrhage, a not infrequent cause of death in 
the past, occurs but rarely after surgical operations upon, or 
wounds of the jaws, at the present day. There is every 
reason to hope, therefore, that in any future war the death 
rate after gun-shot wounds of the jaws would be much 
smaller than 8 per cent. 

Woitnds of Upper Jmc. — In nearly all cases of gunshot 
wounds of the upper jaw, the soft parts of the face are 
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wounded aa well. The only exception is in the cose of suicidal 
wounds, where the weapon is fired through the open mouth. 

In some cases the injury is limitftd to the upper jaw aim 
ihe soft parts covering it, but very often the injury is much 
more extensive, involving the greater part of the face, tho 
nasal and orbital fossa), or even the cranial cavity. 

When the injury is limited to the upper jaw, the alveolar 
process and the antrum are the parts usually involved, but 
sometimes the palate may be afTected. Thus, Mr. Cox Smith, 
of Chatham, records the case of a soldier who came unde"- 
his care, in whom the jaw and palate had been extensively 
fractured and the incisor teeth driven in, so that the patient 
was unable t« masticate or speak. By extracting these teeth, 
Mr, Smitli was able to adapt a set of artificial teeth, so as to 
restore to the patient the use of his mouth for all purposes. 

Missiles, striking from without, occasionally lodge for a 
considerable time in the antrum or nose, and sometimes 
without their presence being suspected. In the " Medical 
Su^cal History of the Crimean War " will be found 
le of a soldier wlio received a severe wound of the 
A grapeshot, weighing seventeen ounces, lodged in 
the jaw, ha\'ing displaced the palate, with a portion of the 
tnaxilla and all the molar teeth of the right side, into the 
mouth. Heie it was found necessary to enlarge the wound 
and remove the fragments (contrary to the general rule of 
practice) before the ball could be extracted, but the [latient 
made a good recovery, notwithstanding severe secondary 
bsemorrhage. Still more remarkable, however, are cases 
which have occurred in civil practice, where the breech of 
a burst fowling-piece has lodged for years in the antrum. 
A remarkable case of this kind was reported in the Edhiiiu-f/h 
Malical Journal, ot Septemlier, 1856, by Dr. Fraser, of New- 
foundland, who removed a piece of metal, weighing more 
than four ounces, and measuring nearly three inches in 
length, from the jaw of a man who had sustained an acci. 
dent seven years before. A still more extraordinary case is 
recorded in the Museum of Guy's Hospital, which possesses 
a model of the breech of a gun which had been lodged in 
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the face of a man for twenty-one years I " The patie 
was filiooting birds wlien the gun burst, the right eye was 
knocked out and the roof of the orbit destroyed, and through 
it the brain protruded ; the latter slouglied, and, after a long 
illness, the man recovered. At the latter end of 1856 he 
was suddenly seized with symptoms of choking, as from a 
foreign body in the throat, and, on putting his finger in his 
mouth to remove it, he drew forth the breech of a gun, 
much oxidised and covered with purulent matter. It is 
supposed that the piece of iron broke through the floor of 
the orbit, and had been lodging in the antrum ever since." 

In connection with this subject may be mentioned the 
case of a feuife-blade lodged in the antrum for forty-two 
years, and finally coming out of the nostril, reported in the 
Bnlktlno di Bologna, May, 1864. 

Gunshot wounds of the upper jaw through the mouth 
are usually of suicidal origin, and of this a. specimen, pre- 
sented by myself, is now in the Museum of the College of 
Surgeons, being the skull of a man who tired a pistol 
into Lis mouth. The red lines on the preparation mark the 
outline of the fracture, and it will be seen that a great part 
of the hard palate was driven in, and that the bullet, after 
fracturing extensively the base of the skull, carried away a 
considerable portion of the vault of the cranium. The malar 
bone, with the outer wall of the antrum, is broken oft" on the 
right side, and the malar bone on the left is separated from 
the maxilla at tlie articulation. In a second case of the 
kind, which I also had the opportunity of examining imme- 
diately after death, the injuries were similar in extent. 

In the preparation referi-ed to there is an obli(iue fracture 
of the lower jaw on the left side, running backwards through 
the socket of the first molar tooth, and an oblique crack has 
been produced on the inner surface of the riglit side of the 
bone, in an exactly corresponding position. Fracture of the 
jaw had occurred also in the second case alluded to, and has 
been frequently noticed under similar circumstances, the 
fracture depending upon the concussion of the explosion 
and the rapid development of gas within the mouth. This 
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not without exception, however, since, in the University 
College Museum, there is the skull of a man who fired 
a pistol into his month, in which the palate is extensively 
damaged, but the lower jaw perfect When the bullet 
actually enters the mouth the injury is usually immediately 
fatal, but Otto Weber has recorded {Htnulbm-h dcr AUge- 
iMinen und Speckllcn Ghirnrgic, Part III., 1866) a case of 
recovery : — " The patient, through despair arising from pecu- 
niary embarrassments, determined to shoot liimseU in the 
churchyard. He held the pistol before bis open mouth, 
and, after firing, fell senseless to the ground. After some 
time he came to himself, looked for his spectacles, which 
had foUen off Ms face, and made the gravedigger bring him 
to me. The palatal vault was simply perforated, and the 
ball, completely flattened, was sticking in the body of the 
sphenoid bone, where it could be felt by the index finger 
introduced into the hole by which it had entered. After 
soma fruitless attempts to extract it, it fell into the patient's 
throat and he spat it out. Subsequently the hole in the 
palate completely closed up again, and the patient recovered 
both physically and morally." In this case the lower jaw 
does not appear to have suffered, hut ilr. Barrett has shown 
me the model of a case in which a pistol bullet, fired at the 
open moatli, glanced ofl' an incisor tooth, and ran up the 
side of the face, emerging near the malar bone, and where 
nevertheless the lower jaw was broken by the explosion. 

I was once called in by ]lr, Whitmarsh, of Hounslow, to 
see a patient who had tired a pistol, loaded with small shot, 
into his mouth, smashing the palate and fracturing the lower 
jaw in two places by the explosion, but who eventually made 
a good recoverj' ; and in the iMncd, Nov. 7th, 186S, will 
be found a remarkable case under tlie care of Mr. Sydney 
Jones, of recovery after a similar injury, complicated by 
division of one optic nerve and injury to the brain. 

Because a bullet has entered the mouth, and indicted 
injury upon the bones of the palate, &c,, it does not necea- 
aarily lodge there ; thus, in the " Medical and Surgical 
History of the Crimea," is the case of John Collins, 97th 




58 GDKSHOT INJTJKJES OF THE JAWS. 

Kegimeiit, who was wounded on Sept. 8th and sent ti> 
hospital on the 14th, having been struck by a muaket-ball. 
which bad entered the mouth, sligbtly cutting the upper 
lip, and had comminuted the palate plate of the superior 
maxilla, and appeared to be lodged somewhere among the 
ethmoid cells. There was but little constitutional disturb- 
ance. AH the incisor teeth of the npper jaw became dead, 
and had to be removed, as well as some fragnienta of the 
palate plate, but the wound slowly healed and finally filled 
up, leaving the man but little the worse, except for the lose 
of his teeth. Various careful examinations, made at different 
times, failed to detect the presence of any foreign body, and 
the man himself afterwards stated that lie had always fancied 
the bullet fell out during his progress from the trenches to 
the regimental hospital. 

Complications of gunshot wounds of the upper jaw may 
be divided into immediate and remote. The most serious 
immediate complication is haemorrhage, which usually takes 
place from the internal maxillary artery. The next, in 
order of severity, is suppuration, both intra- and extra-buccal. 
One of the gravest dangers in suppuration is the poisoning 
produced by the constant swallowing of foul pus. By the 
assiduous use of antiseptics this danger can be much 



Other less important complications are injuries to branches 
of the facial nerve or of the infra-orbital nerve. In some 
cases Stenson's duct is wounded, and may cause trouble by 
the salivary fistula that forms. 

In an interesting paper by Dr. Ludwig Srandt {BdtrUgc 
zrr Behnndlvnij dn- tiehvsuvcrlet^iiirjm der Kiffer vnd 
dfitn ifnnrhharteu Weichiheilc. Ilerlin, 1892) it is pointed 
out that a very frequent result of gunshot wounds of 
the upper jaw is deficient mobility of the lower jaw, tlie 
condition known as "closure of the jaws" (chap, xxvii). 
Tliis fixation ot the lower jaw is brought about by the 
healing of extensive wounds of the mucous membrane 
of the month or of the external soft parts. The con- 
traction of the cicatricial tissue draws the lower jaw np 
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towards the upper jaw and prevents the proper opening of 
the mouth. 

We may say that this is the most serious remote com- 
plication of gunshot wounds of the upper jaw. 

Wounds uf Iht Lmwr Jan: — Fracture of the lower jaw 
alone may be produced by bullets, and in tliis case the 
hiemorrhage is often severe from the divided facial artery, 
which vessel is generjiUy involved. In the Edinburgh 
Medical Journal, September, iS6o, Dr. John lirown, of the 
Bengal Medical Service, records four cases of the kind, 
which are good examples of the variety of injury inflicted 
by a bullet : 

1 . Was a gunshot injury of the jaw, attended by profuse 
hcemorrhage. The facial artery was secured, and a large por- 
tion of the comminuted bone removed. The patient did well. 

2. Was a gunshot wound at the .symphysis. There was 
a depression in the bone at the spot, but the ball had not 
perforated it. Did well. 

3. OccuiTed in Lucknow. A Sikli was shot in tlie right 
aide of the lower jaw ; there was great arterial hsEmorrhage 
from the facial artery, with a small wound over the angle 
ftnd a larger one over the symphysis. Both were laid into 
one, fragments were removed, and the facial artery tied. 
Died on twelfth day, 

4. Ball traversed the mouth aud fractured both sides of 
the lower jaw near the angles. Died from pyemia on 
twenty- first day. 

The catalogue of the Surgical -Section of the United 
States Army Medical Museimi (1S66) contains numerous 
records of injuries of this kind, from which the following 
may be quoted as most remarkable : 

"3350. The right half of t)ie inferior maxilla fractured 
by a musket-ball, n small portion of which is attached. 
The missile entered the mouth, struck the alveolar ridge 
at the molar teeth, comminuting it, and causing oblique 
fracture of the body of the bone. The patient died the 
name day from hemorrhage, from rupture of the internal 
maxillary artery. 
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" 14S 1. Wet preparation of the right aide of the body 'ST 
the inferior raaxilla, fractured and comminuted hy a musket- 
ball at the angle. A fragment containing the molar teeth 
is driven inward, and other fragments remain in silu, the 
total amount of bone shattered being two inches. The ball 
lodged in the thyroid cartilage, causing death by suffocation 
on the nineteenth day. 

" 3542. The inferior maxilla fractured and comminuted 
by a muaket-ball. The alveolar ridge and the teeth are 
entirely removed; there is a horizontal fracture of the left 
raiuus passing through the inferior dental foramen ; on the 
right side tJiere is a transverse fracture of the body of the 
bone at the laat molar, and an oblique vertical fracture at 
the symphysis. The patient died from tlie effect of the 
wound of the tongue, causing hiemorrhage, for which tlie 
left common carotid was ligated." 

A fracture may possibly lie produced indirectly without 
the bullet actually .striking the jaw ; of this the following 
extraordinary instance occurred at the battle of Balaclava. 
A man of the 4th Light Dragoons received a compound 
fracture of the lower jaw by a grape-shot striking the flat 
of his sabre, while at the slope, and driving it against the 
aide of his face and head. The blade was bent, but not 
broken, and the niissiie did not touch the man. 

Fragments of the jaw have been driven into other parts 
of the body, and even into that of a neighbour. In the 
" Medical and Surgical History of the Crimean War " is 
reported the case of a soldier who was shoi in the riglit 
cheek, the ball glancing downwards and lodging in the neck, 
from which it -was extracted. Subsequently a foreign body 
was detected behind the right clavicle, which was cut down 
upon and proved to be a jiortiou of the lower jaw. 
Hamilton, also, in his " Military Surgery " (p. 255), mentions 
the case of a Confederate soldier, who was kneeling and 
bending forward wlien he i-eceived a rifle ball upon his four 
lower incisor teeth. Tlie hall and teeth disappeared, but 
were subsequently removed from beneath the skin at the 
top of the sternum. 
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As in the case of the upper jaw, the most serious 
immediate complicatioii of gunshot wounds of the lower jaw 
is hicmorrhage. It has been already mentioned that this 
fre<iuently takes place from the facial artery, but it may also 
take place from the inferior dental, lingual, or transverse facial 
vessels. In the Ajnerican war it was espticially noted that 
by no means infrequently the carotid vessels were wounded. 

Septic iuHammation again, occurring after wounds of the 
lower jaw, may be just as serious as in the case of the upper 
jaw. 

When the middle part of the lower jaw is fractured, the 
tongno tends to fall backwards, and may cause asphyxia. 
This can be easily prevented by passing a ligature through 
the tongue, and so fixing it that the tongue is prevented from 
falling backwards. 

Further, branches of the facial or trigeminal nerve may 
be divided, causing varying degrees of motor paralysis or of 
amesthesia. 

As regards the later complications, one of frequent 
occurrence is the formation of a false joint after gunshot 
injuries of the lower jaw, which has been already adverted 
to in the section upon False Joint. 

Another important result is that the muscles have 
a constant tendency to draw the two sides of the jaw 
together. Not oiJy is this effect produced upon the lower 
jaw, but there appears to be a secondary effect produced in 
these cases upon the upper jaw, the alveolar arch of which 
becomes gradually contracted from want of proper 
antagonism. M. Debout, in the paper already referred to, 
gives the case of a French corporal, who, during the Italian 
campaign, was woimded by a fragment of shell, which 
fractured the lower jaw and severely lacerated the integu- 
ments. The comminuted fragments were removed, and the 
soft parts brought together with sutures, so as to restore as 
far as possible the Soor of the mouth. All that could be 
obtained, however, was to form a sort of channel concealed 
by the beard, as shown in Fig. 31, by which the saliva 
flowed in great abundance. 
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Complete or nearly complete destruction of the lower jaw 
by a cannon-ball has more than once occurred, the patients 
surviving for many years, and the deformity being palliated 
by the use of a silver chin (Fig. 3 2). The accompanying 
illttstratiou (Fig. 33) from M. Debout's paper, shows the 
dissection of a case of the kind more than thirty years after 
the receipt of the injury, the history being as follows : — At 
the battle of Jena, Vernet had the body and left ramus of 



Fig. 3, 




the lower jaw carried away by « cannon-baU. The soft 
parts, biTiised and torn, hung down in front of the neck, 
and the tongue was much injured from the tip along the 
left side. At the ambulance the parts were adjusted as well 
as possible, and the dressing completed. An abundant 
suppuration ensued ; splinters were detached from the 
extremities of the bones, and the whole was healed in 
three months. 

Ribea, in 1818, described thus the condition of the parts 
when Vernet had attained the age of forty-four: — "The soft 
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parts and loose flaps of the lips, cbin, and cheeks have 
become agglutinated at the upper part of the neck, above 




and to the side of the larynx at the root of the tongue, 
where they form by their adhesion divers folds and cicatrices. 




The opening — the mouth — is situated beneath the arch of 
the palate ; the tongue lies concealed in the soft parts, and 
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retracted towards the pharynx ; the lower part of the tongue 
is closely adhereiit, and in a manner lixed to the parts 
beneath it, so that the tip can be projected only to the left 
and not forwards. 

" The patient wears a silver double chin, with which he 
can speak pretty distinctly ; but ia much inconvenienced by 
the incessant escape of the saliva." — Did. des Scienres 
Siidkales, torn, xxix, p. 425. 

Vernet lived twenty years longer ; and some years before 
his death the mouth-opeuing became so narrow that, instead 
of being obliged to change the cloths or sponges, into which 
the saliva used to flow, five or six times a day, he scarcely 
wetted one. 

In this case the steady contraction of the cicatricial 
tissues of the mouth had a beneficial tendency. The efiect 
produced upon the teetii of the upper jaw ia well seen in 
the illustration. 

As in the case of the upper jaw, injuries of the lower jaw 
may be followed by the condition known as " closure of the 
jaws." This may be due either to ankylosis of the temporo- 
masillary joint or to the formation of cicatricial bands, 
already described in wounds of the upper jaw. 

Another very serious complication of gunshot wounds of 
the lower jaw is injury to tlie lower lip, which may cause 
difficulty in speaking, in eating, &c., and in addition the 
saliva may be constantly escaping from the mouth. 

Wounds of Upper and Zoj"(t Jaws. — Cannon shot, 
striking the face, inflict the most frightful injuries upon the 
jaws, which are usually fatal ; thus, Professor Longmore 
mentions (" System of Surgery," vol, i) tlie case of an officer 
of Zouaves in the Crimea, who had the whole face and jaw 
carried away by a cannon-ball, the eyes and tongue being 
included, so that there remained only the ci'anium. The 
patient survived for twenty hours. Guthrie also relates a 
very similar case, as having occurred at the siege of Badajos. 
The wars of the first Napoleon afforded some frightful 
examples of injury to the jaws, which the unfortunate 
patients survived for years in one of the military asylums of 
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Paris. The accompanying drawing (Fig, 34), taken fiom an 
able paper by M, Emile iJebout, " On the Mechanical 
liestoration of the Mnxilla?" {British Jom-n"/ i>f Denial 
SricHir, April, 1864), shows the condition o£ a corporal who 
was struck by a cannon-biill at the siege of Alexandria, in 
I 800. The ahot carried away the t,'reater part of the face. 
including I lire u -fourths of the hnver jaw ninl part of the 




, and lilt! iniiu was thought to be dead. T'nder the 

solicitous care of Jiaron Larrey he recovered however, and 

lived for more than twenty years. " It can be seen at a 

glance that speech and mastication were impossible. Poor 

Vautl- concealed the deformity by wearing a mask, gilt 

I iuside, and jaiitating tlie colour of the skin outside. He 

I could even by means of this cover make himself a little 

J ondei-stood, but his greatest distress arose from the incessant 

I' escape of the saliva, wliich was so great as to saturate in 

1 a number of linen couipiesses in Uie course of the 
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day. After supportdiig Iiis iiiUfoitune heroically for so man^ 
ycara, he put an end to his misery in 182 r. In order to 
complete the historj' of a case in which he had felt so deep 
an intei-est, Larrey, on learning the death of VanU\ procured 
his head, tlie state of which he described. 

" The loss of substance occasioned by the ball was limited 
to the elliptic segment seen iu the [xtrtrait. The left malar 
bone had been earrried away. The arch of the palate and 
the nasal foas;i.- down to the ethmoid had been destroyed. 
The inferior and internal orbital walls, down to the base of 
the skull, had been also destroyed. Two-thirds of the lower 
Jaw were wanting. Tlie right halt of the middle iK>rtion of 
this bone, with three of the teeth, was found adherent to a 
part of the surface of the right ramus, which had been 
fractured. The portion supporting the coronoid process and 
the condyle was considerably deprasaed l>aclnvards to meet 
the otiier fi'ftgmenta of this bone ; hut, as they were not in 
sufficiently close contact, they had not grown to each other. 
All the edges of the bones broken away by the ball had 
become thinned and roimded, forming, witli the correspond- 
ing soft parts, a puckered, irregular border surrounding the 
gulf iu the middle of the face. To periietuate the history of 
the case, Baron H. Larrey has had the prepai-ation of the 
head placed in the museum of the Hospital of Val de Grdce." 

Fragments of shell produce as frightful injuries as roimd 
shot, though the results are not so immediately fatal. 
Professor r^ongmore recorded (Ltineei, 1855), a case of 
injury of the kind occurring under his notice in the Crimea, 
in which the right half of the palate was jammed in, and 
fixed at right angles to the other half, and the whole 
superior maxilla was much comminuted. The lower jaw 
was broken in three places, and there was extensive 
laceration of the soft parts. Great difficulty was met with, 
at first, in unlocking the parts of the palate which had been 
driven into each other, and when they wei-e separated the 
right half hung down loosely in the mouth. The parts were 
carefully restored to position, and the patient made a good 
recovery without deformity. 
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A charge of email shot, if tii-ed near enough to the face to 
do more than lodge in the skin or jaw-honc fof wliicli there 
is a good example in the Middlesex Hospital Museum), will 
produce as serious injuries to the jaws as a bullet. In the 
Lancet of November loth, i860, is the report by Mr. 
Swete, of Wrington, of a case of very severe injury X/y the 
jaws from a charge of " du-st-shot," tired at a distance of 
four feet from the patient, a boy aged nine years. The 
charge entered the left side of the face, and passed out in 
faort of the right ear, carrying away with it the greater part 
*" " B lower lip and jaw, and the whole of the chiu. Several 
s of bone aud teeth were picked up in an adjoining 
[field, at a distance of Len yards. There was an extensive 
ragged wound of the face, extendinf? nearly to the ear. the 
right half of the upper Up being destroyed, and the teetli 
and alveohis of the same side carried away. The lower jaw 
was shot away at the angle on the rigitt side, aud on the 
left, about an inch of the body of the jaw and one molar 
tooth remained. Mr, Swete trimmed the ra^ed edges of 
the jaw and brought the lacerated parts together, and. con- 
trary to expectation, the patient recovered and, by means 
of a plastic operation, was restored to a condition of con- 
. siderable comfort. 

Treatment. — Owing to the enormous improvement that 
has taken place in the liealing of wounds by the employ- 
ment of antiseptics, and to the vast strides that have been 
mode in prothetic dentistry, the treatment of gunshot 
wounds of the jaw has advanced considerably during the past 
twenty years. 

It is, tlierefore, of great interest to read the following 
extract, taken from the official " Medical and Surgical 
History of the liritish Army in the Crimea," vol. ii, p. 305, 
OS it illustrates the experience gained in that war, an 
experience that was to a considerable extent confirmed by 
that of the later American war : 

" Wounds of the face, though presenting often a frightful 
amount of deformity, are not generally of so serious a nature 
OS their first appearance might lead the uninitiated to 
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ex[>ect. Tlie reason of this, iijiart from tlie fact that tJif 
face contains no vital organ, seems obviously to tie the veiy 
fi-ee supply of blood which this part receives. From this 
cause the Heshy structures readily heal, and even the bones 
are 80 supplied that extensive necrosis rarely liappena. The 
bone tissues, also, are softer than the long bones of the 
extremities, and we therefore but seldom here meet with 
long Bssures and extensive necrosis as a resiJt of concussion 
of bone, 80 often seen in them. This leads us to the verj- 
important practical inference, not in this situation, as a rule, 
to remove bouy fragments, unless the comminution be great, 
or the fragment completely detached from the soft parts. 
Even partially detached teeth will often he found not to 
have lost their vitality and, if carefully readjusted, will 
become useful. There is indeed no great object beyond, 
perhaps, the present comfort of the putient to be attained 
in removing either fragments of bone or loosened teeth in 
the great majority of instances. If they die they becomt- 
loose, and are readily lifted away without trouble to the 
surgeon, and but little pain to the patient. This observa- 
tion is especially applicable to fractures of the lower jaw. 
Surgeons in this war have seen so many cases of badly- 
fractured instances of this kind unite, and that with a very 
small amount of deformity, that men of experience are now 
excessively clmiy of i-emoving any portion of this bone, 
unless it has become dead, or the fragment is so situated as 
to interfere considerably witli the adjustment of the 
remainder, or the bone so much comminuted as to give no 
probable liope of its becouiiug consolidated, or su sharply 
angular as to chreateu further injury to the soft parts, or to 
interfere materially with their adjustment and retention in 
sifU: III these fractures of the lower jaw, much less support 
and luljustuient than we are in the habit of thiuking 
advautageoiis iu ordinary cases of fracture of it, will 
fi'equenlly be found necessary, oi' even admissible. A com- 
plicated apparatus caiiuot be borne at first, on account of 
the condition of the soft parts, and the application of slight 
support by a gutta-percha or Slartiu's wire splint, and a 
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lit bandage, is all that can be done. Any attempt nt 
ligaturing the teeth is very generally not only useless, hut 
injurious, and it is surprising how the parts oft^n as it were 
adjust themselves, with but little aid from the surgeon, 
* tne interesting cage may be mentioned where the whole of 
the bone, from angle to angle, was so comminuted by gun- 
shot that no choice was left but to remove the fragments. 
Tlie im'ury to the soft parts was very considerable, and one 
difficulty, occasioned by the loss of all support in frout — 
viz., the tendeucy of the tongue to fall backwanls mid close 
the opening of the glottis, well illustrated. The man, 
however, generally remedied tliia himself with his Angel's, 
and nothing was done, or required to be done, on this 
account beyond caretiUly watching him. He naturally, as 
it were, adopted a position on his side, resting mainly on 
his forehead, so as to have the face as mucli in the prone 
iwsture as possible, and thus the weight of the oi^nn 
assisted in keeping it in position." 

Tlie strong protest, in this report, against the extensive 
"trimming up" of comminuted fractures of the jaws was 
aimed at the treatment i-ecommended by Dnpuytreu and 
Baudens. , It must be borne in mind, however, that the 
advice of these surgeons in recommending the removal or 
rounding off of all fragments, was designed to prevent as 
much as possible the profuse and oHensive suppuration that 
so often occurred when comminuted pieces of bone were left 
in the wound. At the present day, by the use of antisep- 
tics this suppuration can be much diminished, and therefore 
the radical treatment recommended by the French surgeons 
is no longer necessary. 

In the t)-eatmeut of gimshot wounds of the jaws tliere 
are three essential points for om* consideration : 

I. Tlu-- Treatment of Loosf Frai/iiinits. — In cases where 
llie fragments ai-c quite separated from the jaw and are 
small in size it is better to remove them, bnt if the trag- 
ment be a large one, bearing as it often does one or more 
teeth, efforts should be made to preserve it by fixing it to 
the rest of the jaw, although the fragment may be com- 
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pletely separated. Where the fragments are united 
jaw or soft parts by shreds of tissue they should be preserved. 
The fractured surfaces (if the jaw should not be rounded off, 
unless a very sharj^i spicule of bone is injuriously pressing 
into the soft parts. 

2. Thv FiKotion of tJu Scat of Fractnr-: is usually a very 
simple matter it the fracture is not comminuted. A four- 
tailed bandage or a simple jaw splint generally answers 
admirably. 

Ill cases of e.xteusive fracture with comminution, the 
fi.xation may be a very difficult matter. Any complicated 
method, such as Hammond's wire splint, or the ti-eatment 
recommended by l)r. Angle (see chap. iii. p. 35), is out of 
the question in the conditions imder which militaiy surgery 
is carried out. Probably the best method, under such 
circumstances, is a rapidly improvised gutta percha splint 
as recommended by Hamilton, 

The application of a ligature of silk or wire to sound 
teeth on eitiier side of the fracture may be advisable in 
some cases, but unless great care be taken the teeth may 
become loose, and undue mobility between the fragments 
ensue. When this method is employed, an external gutta- 
I«rcha splint should be used also. 

lu many cases the injury to the soft parts may compli- 
cate the treatment very much and no definite rules can be 
laid down. The successful treatment of such cases depends 
upon the ingenuity and care bestowed upon them by the 
surgeon in charge. 

3. 77ic aftfr-trmlmmt of the case is concerned with the 
healing of the wound and the feeding of tlie patient. The 
wound must be irrigated or syringed out frequently during 
the day with antiseptic lotions, such as carbolic acid, per- 
manganate of potassium, boracic acid, &c., and should be 
dusted over with a powder, a very useful one being a 
mixture of iodoform, creolin, and boracic acid in equal parts, 
'llie patient must be fed with liquid food, introduced, if 
necessary, into the pharynx by a tube. 

The after-results of gunshot wounds oE the jaws are 




AFTER-TKEATMENT. 71 

often very unsatLsfactory. The great deformity produced 
by the contraction of the cicatricial tissue is very difficult 
to prevent, and it is only of recent years that attempts to 
obtain a better result have been followed by success. 

For the advance of the knowledge in this direction we 
are chiefly indebted to MM. Preterre and Claude Martin. 
The principle adopted by these dentists is to insert a me- 
chanical contrivance into the mouth as soon as possible 
after the infliction of the wound, in order to prevent the 
cicatricial tissue pulling the remaining portions of the jaw 
out of their place during the processes of healing. When 
the wound is sufficiently healed a suitable plate, bearing 
teeth if necessary, is fitted to the mouth. We thus see 
that the mechanical treatment is divided into two stages : 
immediate or temporary prothesis, and secondary or perma- 
nent prothesis. This method has not received a sufficient 
trial in this country for us to come to any definite conclu- 
sion, but it has been employed in France, apparently with 
excellent results. {De la Protldsc Immediate ajppliqii^ d la 
resection des Maxillaires^ par Claude Martin. Paris : Masson, 
1889 ; Trait6 de Chimrgic de Guerre, par Delorme, vol. ii. 
Paris: Bailliere, 1893.) 




Dislocation of tho lower jaw may be unilateral or mlax£ 
the latter being the more frequent variety, since of 28 cases 
of dislocation given by Giraldcs, 1 5 were of both condyles ; 
imd of j6 cases given by Malgaigue, 34 were the same, 3 l 
of these last being in women. Bilateral dislocation occurs 
most frequently in luiildle age, though it is not unknowni in 
youth and old age ; thus Sir Aatley Cooper gives the case of 
a child, who experienced the accident from forcing an apple 
into his miiuth, and both Xclaton and Malgaigne have met 
with it in old people of sixty-eight and seventy-two years 
of age. The possibility of dislocation of the jaw following 
traction on the chin with the linger or hook in delivery 
need be only alluded to, since the occurrence must be 
' unknown, or nearly so, in the case of living children. The 
less frequent occun-ence of the accident in the extremes of 
age may be explained, partly by the smaller liability of 
children and old people to external violence, and also by the 
fact that, owing to the obtuseness of the angle formed 
between the ramus and the body of the bone at those ages, 
the leverage of the jaw is diminished, and the muscles do 
not act ill such vertical lines as in middle age. The expla- 
nation offered by M. Nf'laton — viz., that in youth the 
coronoid processes are too short, and in old age directed too 
far back, to impinge upon the malar process of the upper 
jaw — appeai-s to be untenable, and will be referred to in 
describing the pathology of dislocation. 

Etiohgij. — In the majority of cases the immediate cause 
has been muscular action alone, Hy no means infi-etpient 
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canses are yawning, vomiting, or shouting, in all of which 
actions the patient's mouth is openeil to its fullest extent ; 
or it may result from hlows or the kicks of animals, and this 
is particularly the case with the unilateiul form of the 
afieclion. Causes acting within the mouth may also pro- 
(luce dislocation — e.g., the introduction of an apple, as in 
Sir .\atley Cooper's case, already aJlmled to, or the intro- 
duction of the stomach-pump. Extraction of teetli, even 
in tlie most skilful hands, has been known lo produce the 
accident, which has also been caused by the ordiuaiy dental 
operation of taking a model of the lower .jaw. (Salter, 
}irUi.^h Joiinial. of DmM Scieju-e, July, i S71.) Dr. Gui^mier. 
of Montpeher, has also reported {Ab-itmrt of Maliral ^ioicrji, 
vol. ii, 1 866) an example of complete dislocation occurring 
during the laryngoscupie examination of a lady, aged thirty- 
eight, in whom reduction was readily efi'ected. 

Pat/inliyi/. — The pathology of dislocation of the jaw has 
been a subject of considerable discussion and investigation 
from the earliest days of surgery to the present time, 
and various views respecting it have l>een brought forward 
by different authorities. Wlien the mouth is opened to its 
fullest extent, each condyle of the jaw leaves the true glenoid 
cavity and rests against the articular eminence and the 
inter-articular fibi-o-cartilage, which is drawn forward by the 
[Jterygoideus externus, the same muscle which advances the 
Jaw itself. Tlie articular eminence is covered by articidar 
cartilage and by the synovial membrane retiected between 
it and the cartilage, and a second synovial membrane leiug 
placed between the cartilage and the condyle of the jaw, 
the necessary freedom of movement is insured. A cavity is 
thus left immediately behind the condyle, which can be 
readily felt in the healthy living subject, and which is only 
exaggerated in cases of dislocation. This forwai'd movement 
of the condyle has been proved experimentally by U. K. 
Luce (BiMti'ii Mciiu-nl aiul Suiymd Jimt-wil, 1889), who has 
shown that the condyle may reach the summit of tlie 
eininentia articularig, or even get in front of it. This is 
contrary to the teachings of Morris, Humphrey, and 
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others, who state that the condyle never quite reaches £lie 
summit. 

When the jaw i:^ in this position, hut a very slight force is 
needed to carry the condyle over the articular eminence and 
produce a dislocation, and this is hrought about, either by a 
forc-e apphed to the chin, when, owing to the length of the 
lever, the result is readily induced ; or by a spasmodic con- 
traction of the external pteiygoid muscles, which, as has 
been stated, are already in action. The lateral ligaments 
of the joints have no power to check this, iind the few fibres 




which suH'ound the synovial membrane and form a loose 
capsule are easily stretched, hut never tear. The accom- 
panying illustration (Fig. 35) from Sir Astley Cooper's work 
on " Dislocations,'' shows the position of the bone at this 
period, but is wanting in the ligaments and inter-articular 
cartilage, which latter is ordinarily carried forward with the 
condyle. Immediately that the condyles are dislocated the 
masseter and internal pteryjjoid muscles contract, and draw 
the jaw forwards and upwards so as to produce the projection 
of the chin characteristic of the accident. This last muscular 
action was originally described by Petit, and has been 
denied ; but has recently been confirmed Ly Heinlezn and 
Ruaeh, who found experimentally on the dead body, that by 
replacing the muscles by india-rubber bands acting in the 
same direction as the muscles, the luxation could be in- 
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variably maintained and the characteristic deformity pro- 
duced. 

Both Maiaonneuve {L'Union MAlimI,; 1863) and Otto 
Weber (n/i. ci/.), have experimented upon the dead body, and 
liave succeeded in producing dislocation of the jaw by 
imitating the three movements already described, when the 
following is the condition of the jiarts found upon dissec- 
tion ; Tiie condyles are in front of the root of the zygoma, 
the coroQoid processes are completely surrounded by the 
tendons of tlie temporal miiscles, and are ijuite below and 
scarcely ever touch the malar bone. The capsular ligament 
is tense, but not ruptured; the external lateral ligament is 
l«nse, and passes from behind forwards instead of from be- 
fore backwards ; the internal lateral and atylo-maxillary 
ligaments are stretched, and this is increased by raising the 
chin. The inter-iirticularlibro-cartilages arc attached toaud 
follow the moticms of the condyles. According to Maisun- 
neuve, the temiioral muscles are only stretched ; but A\''eber 
says that some of the fibres are usually torn off the eorouoid 



Nearly all observers have obtained results similar to 
thme obtained by MaLsonneuve. Ilecently, however, some 
researches of Nclaton have been published for the first time, 
and he came to the conclusion that, in the great majority 
of cases, the capsule was torn. " La synoviale est dijcliiree 
en avant et au desaous dii menis^jue dans la tr^s grande 
majoritf^ des cas, bien ([u'on I'ait rencontree intacte dans deux 
autopsies " (TmiU ilt Ckirui-g'u. Tuplay et lieclus). On the 
other hand. Dr. Julius Snitzler has quite recently produced 
the dblocatioii on the dead body, and in no case did he 
find any tearing of the capsule (Ctntridhlatt filr Chimrffie, 
1891). 

The fixation of the ilislocated jaw lias received a different 
explanation, and has been attributed to the catcliing of the 
corODoid process against the malar bone, or the malar 
pi'ocess oP the superior maxilla. Thi'j view was originally 
maintained by Fahricius ab Aquapendente, by Mouro, 
and more recently by Nt'laton {IUx-i<r Midico-Cli:irur<fia<U', 
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torn, vi), who is followeJ by SIalgait,'ne in his 1 
'■DialocatioDs " (1R5S). Ni'laton maintains that in his 
pxperimente on the dead body he constantly found the 
coronoid process fixed against the malar bone ; and he 
appeals also tu a uuiqne preparation nt a pathological dis- 
looatioi), which be dissected and presented to tin; Musfie 
Dupnytren. The accompanying illustration (Fig. 36), 
reduced from Malgaigne'a Atlas, is from the preparation in 
question. The coronoid process lu this certainly touches 




the maliu- bone, and the relations of the iuter-nrticular 
cartilage and external lateral ligaments are well seen. 

Ribes and Monteggia agree with Maisonnuuve and Weber 
in believinf; tiiat in most jaws the coronoid process is not 
long enough to reach the malar bone ; and the last-named 
author mentions that I'lOser was unable to reduce an old 
dislocation of eight weeks' standing, eveu after cutting 
through botli coronoid processes from within the month by 
means of bone forceps. From experiment.'* I have myself 
instituted, I believe the view of Maisouneuve and Weber to 
lie correct — viz., that the coronoid process does not becomi! 
hxed against the malar bone. In the macerated skull it is 
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easy to dislocnt« the coudylo so far in front of the articular 
eminence as to cause the coronoid process to be hooked 
agsinet thii malar bone ; but this is by no means eusy on the 
subject, even when the parts are dissected, and cun only he 
acconiplislied by learlnj; iIil- structures of the joint very 
considerably, liesides, tlie position the jaw assumes when 
the condyles are so driven forward, is not tliat of the 
ordiiiiuy form of dislocation, the jaws being too widely 
separated, and the chin drawn back instead of being 




atlviUieeil. Wert: the coi-onoid processes fixed againsi the 
inalnr bones, it would be impracticable to effect a reduction 
by elevating the chin, as is frequently done ; and, moreover, 
the gradual improvement noticed in old-standinj; cases of 
disluaitiiin would be impossible. 

A preparation, illustrating the anatomy of dislocation, 
was dissected for me by my friend the late Mr. Marcus 
Iteek, and from one side of it the drawing (Fiy. 37) was 
made. 

Si/mptuma I'/ invocation. — When tlie dislocation is bilateral, 
the defimnity is so evident as at once to attract attention. 
Thf mouth is open and the jaw fixed, witli the lower teeth 
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carried beyoud those of the upper jaw, aa seen in Fig. 38,* 
from FergussoD. Speech and deglutition am much intflr- 
fered with, since the lips cannot be approximated ; and, for 
the same reason, the saliva dribbles from the month. On 
examining the neighbourhood of the teniporo-masillary 
joint, a distinct and unusual hollow will be seen immediately 
in front of the ear, and the condyle may l>e both seen 
and felt in front of this. The corouoid process forms a 
projection immediately behind and below the malar bone, 
Kiu. 38. 




and may be readily felt in its abnormal position from the 
mouth. The masseter is Hrmly contracted and strongly 
prominent, 11. W. Smith, in his work on " Fractures and 
Dislocations," has also specially called attention 10 a promi- 
nence immediately uhorc the zygoma, which has not been 
usually described, and which lie believes is due to the 
condyle pressing fonvard and stretching the posterior fibres 
of the temporal muscle, but which I believe to bo caused by 
their spasmodic contraction. The accompanying drawing 
(Fig. 39), taken, by permission, from the work referred to, 
illustmtes both these points. 




SYMPTOMS OF DISLOCATION. 



In dislocation of only one condyle the signs aie less i 
fest, and may possibly be overlooked or misinterpreted, 
chin is usually directed towards the soiiwl side instead 
toward the injurnl side, as is the case in fracture of the neck 
of the bone ; the hollow iu front of the car is eijually visible 
in this as in the double form of dislocation, and speech and 
deglutition are similarly to some degree interfered with. The 
obviousness of the direction of the chin to one side will 
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depend in some degree upon the original prominence of tliat 
feature in the individual, and too much stress must not be 
laid upon the symptom ; thus Hey, in his " Practical Obser- 
vations in Surgery " ( 1 8 1 4), remarks : " One would expect, 
from a consideratiou of the structure of the jMirts, and from 
the description given in systems of surgery, that the chin 
should be evidently turned towards the opposite side ; but I 
have repeatedly seen the disease (accident) where I could 
discern no alteration in the position of the chin. The 
symptom which I have found to be the best guide in this 
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case, is a small hollow which may be felt behind the condyle 
that is dislocated, which does not subsist on the sound side." 
R. W. Smith also meniious that, in a case of luxation of the 
riyht condyle, he had seen the efforts at reduction applied to 
the left side. 

Olri-slandinij AWocod'oTis.— -i'rom various causes disloca- 
tions of the Jaw have been from time to time overlooked, 
and have not been brought under the notice of the surgeon 
for weeks or even months after the accident. Thus I!. W. 
Smith {oi>. nt.) naiTates the case of a woman who dislocated 
lier jaw in an epileptic fit, whilst an inmate of one of the 
Dublin Hospitals, but, the accident escaping notice, the bone 
i-emained unreduced. The drawing in Mr. Smitli's work 
represents tlie condition of the patient one year after the 
accident, and it is to be remarked that though the signs 
of dislocation are sufficiently obvious in the hollow in front 
of the ear and the projection of the chin, yet that the patient 
was able to close tlic lips so as to retain the saliva and 
speak intelligibly, but was able to open the mouth only Id 
a limiced extent. Indeed in these cases of unreduced dis- 
location there seems to be no great inconvenience from the 
displacement. 

Mr. John (,'ouper has recorded an e(iually interesting 
case in the Zi/ndon Hospital Ei'pffrts, voL i, p. 262. More 
than three mouths before, the patient had dislocated her 
jaw bilatei-ally (for the second time) whilst yawning, and 
when seen she presented the appearance shown in the 
illustration (Fig, 40), for which I am iudebted to the editors 
of the K-'jMirts. Mr. C'ouper found that tlie ,jaw had re- 
covered a certain amount of mobility, so that the iucistirs 
of tlie two jaws could be approximated to within an inch, 
and separated for an inch and a half, the mulai' teeth being 
nearly m contact during extreme closure. The chin was 
depressed aud carried forward, antl the hollow in front of 
the eai' was well marked. The patient's ntterauce was 
slightly, if at all, impaired, and tlie labial consonants were 
pronounced as distinctly as other sounds, and the saliva was 
retained. Mr. C'ouper made attempts, under chloroform. 
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both with levei-s and forcei>3, to reduce the dislocation 
but without success, but the eftect of the operation was to 
increase the range of motion of the jaw. 

A second caae of old double dislocation of tlie jaw oc- 
curred in the London Hospital in the year following Mr. 
t'ouper'a, and, being of only two mouths' standing, was re- 
duced with soniL' little difficulty by Mr. Hutchinson, who 




says {Lunduii Hinqiilal Mcporln, vol, ii, p. 33): "Tlje woman 
was unable to shut her mouth, and her chin stuck forward, 
giving her face an awkward, lantern-jawed expression ; but 
there was no wide gaping and she could easily shut her lips." 
The i^eadiness with which the accident may be overlooked 
is illustrated by the concluding observation of Mr. Hutchin- 
son : " We hart fancied at first that there was but little 
^ial deformity, but this impression was corrected at once 
when we had her natural expression before us by way of 
contrast." 
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Brockway reported an interesting case of unreduced bf-' 
lateral dislocation of thirteen months' duration. Under 
ether unsuccessful attempts at reduction were made. An 
incision was then made over each joint and the condyles 
were replaced. The mouth was kept closed for seven days, 
and the patient was dischai^ged on the tenth day with good 
movement. 

Vrobably the longest period which has elapsed after the 
accident and has been followed by successfid reduction, is 
ten montlis, and this occuiTed ia a man in whom Mr. McAidle 
reduced the dislocation (Med. Press and- Circular, London, 
l88s). 

Other examples of the successful reduction of old-standing 
dislocations liave been from time to time i-ecorded. Thus, 
Mr. Pollock successfully reduced a dislocation of foiu- 
months' duration in a woman, by inserting wedges between 
the molar teeth and di'awing up the chin by means of n 
straj) tourniquet passed over the bead (St. Grarg'^s HospUnl 
Reports, vol. i). A slightly longer period than this elapsed 
in Mr. Golding Bird's case (see p. 87). 

Sir Astley Cooper (" Fractures and Dislocations "} give.s 
a case in which Mr. Morley reduced a dislocation after a 
month and five days. Stromeyer had a similar case. Spat 
was successful in a case Sfty-eight days old ; Demarquay in 
one of eighty-three days (Weber, op. cii.); and Donovan in 
one of even ninety-eight days {Diiblin Mcdicai Presx, May, 
1842). 

Rarv Formit of Didvcatwn. — A few cases of rare forms of 
dislocation with fracture have been described. The cases 
recorded by liobert of dislocation outwards with fi-acture on 
the opposite side, and by Mi'. Croker Iving and Mr. <5unning 
of New York, of dislocation outwards and backwards '.vitli 
fracture of the symphysis, have been already referred to 
under the head of " fracture complicated by dislocation." It 
might be suj)posed from the anatomy of the parts that dis- 
location backwards would be impossible without fracture of 
the front wall of the meatus auditorius extemus or of the 
^enoid cavity, and the specimen in St. Geoi^e's Museum 
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instance in [loiul;. In Mr, King's case there can 
be little doubt that there was some injury to the meatus, 
from the hseniorrhage which occurred. 

M. Baudrimont lias reported a case of dislocation of both 
conilylea backwards, in which the anterior inferior wall of 
the auditory meatus on each side was fractured, and the 
auditory passage was almost completely obliterated by the 
projection of the condyle into it (BitJ/i-lin. ct M^m. So'-. 'U 
Chinirg. ih Paris. 1882). 

t'rom cases reported by Coe {Anicricaih Mediml Journal, 
1SS9) and Thiene {Bed. Kliniaclu: W<^-hi:, fid' rift, 1888) it 
seisms that this dislocation can take place without any in- 
jury to the auditory meatus. The condyle may slip into a 
temporary receptacle bounded in front by the tympanic 
tubercle, behind by the mastoid process, and internally by 
the styloid process (J'iiaiu- ti^mpunifv-Htiflo-iiiastohluHne). In 
the yonng and old, owing to the alteration in the maxillary 
angle, tlje masseter and internal pterygoid muscles become 
solely elevators, losing their forward action. 

All ihe cases recorded by these observers occurred in 
women, generally at the end of the act of gaping. 

Coitfjiiiil"/ Dkluatf iotix. — Cases of congenital dislocation 
of the lower ,iaw, with more or less malformation, have been 
recorded by Gu6rin (Gazd/c Mddimlc Jx Paris, 1841) and 
li. W. Smith ('■ On Fractures in the Vicinity of Joints"), who 
gives elaborate drawings of the tlissections of the case. 
Mention may be made also of the cases of congenital small- 
ness and arrest of development recorded respectively by 
Laagenbeck (Archiv/iir K/in. Chir., Bd. i), by Mr. Canton 
{Pathological Societi/'s Transactions, vol, xii), and Dr. 
Ogston's elaborate paper on " Congenital Malformation of 
the Lower Jaw" {Ghsyoic Medical Journal, 1875); but 
these subjects do not properly come within the scope of 
this work. 

Siih-h'xatiiyii of the jaw was first described by Sir AstXay 
Cooper, and has been generally recognised by surgical ■writers 
since his time. It will be described in the chapter on 
diseases of the temporo-maxillary joint. 
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RecuiTiiig Dislumtuni. — Cases are occasionally met with' 
in whicli there ia a great tendency for the dislocation to 
recur, it may be several times during a year. Such a case 
will be mentioned when the treatment of dislocation is 
dealt with. 

Dislocation of Inkr-artindar FihiV-caTti/ttt/e, — Henry Lee, 
in the Lttjicft, 1890, describes a case of this kind. There 
was dribbling of saliva and enlargement of the left sub- 
maxillary gland. This condition of the gland was con- 
sidered by Lee to be due to injury of the chorda tympani 
netve. 

TreatiiieiU 0/ J>idocatian. — Although ordinarily requii'iug 
the assistance of the sui;geoD, dislocations of the jaw have 
been known to become reduced spontaneously, or with the 
aid of the patient alone. Ni^laton mentions a case of spon- 
taneous reduction occurring iu Ids own practice ; and Sir 
jVstley Cooper narrates the case of a lady who reduced a 
dislocation of one side, induced by sea-sickness, with the help 
of an oyster- knife. Leviaon also gives the ease of an old 
man who, suffering from recurring dislocation, especially 
when waking from sleep, " would pull his jaw and press it 
backwards, when, after about half an hour's work, bang it 
seemed to go, and all was right again." 

In recent cases of dislocation, reduction may usually be 
accomplished with facility by various methods of uiaiiipula- 
tion, but cases of long standing may require some instru- 
mental assistance. The simplest mode is for the head of 
the patient to be held firmly against the breast of an 
assistant, while the operator, having protected his thumbs 
with lint or a towel twisted round them, presses them as far 
back as possible upon the molar teeth, grasping the jaw at 
the same time with hLs fingers. Pi^essure is then made 
downwards and backwards, so as to free the condyles from 
tiie articular eminence, and as soon as this is done the chin 
is elevated and the condyles slip into place. This plan may 
be advantageously modified by reducing the condyles suc- 
cessively though at the same operation, care being taken 
that the condyle first reduced is not again dislocated, as has 
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ive than once. The proceeding is thus reii- 
dei-ed ensier, because one condyle forms a point of support 
or fulcrum for the otiier, so that the entire jaw ia used as a 
lever, instead of the thumbs forming tlie fulcra, as in tlie 
other method. This latter method also obviates the danger 
of tlie jaw suddenly closing upon the thumbs, though this 
is probably somewhat exaggerated. 

Hamilton considers that the method described by Hippo- 
crates miglit often be tried with advantage. ISy this 
method the chin is greatly depre-'ssed, and then pressed 
backwards in the direction of the articulation. 

Sir -Astley Cooper recommended the introduction of two 
corks (or one in the case of single dislocation) between the 
molar teeth to act as fulcra, the chin being then drawn 
upwards ; and narrates the case of a madman, where, for his 
own safety, he used two table-forks with a handkercldef 
wrapped round tlieni to act as fulcra. The same method 
was originally employed by Ambrose Parfi, who used wedges 
of wood instead of cork, and his example has been followed 
by numerous surj,'eons. Sir. I'oUock employed this method 
aaccussfully in 1 866, in a case of dislocation of four months' 
standing ; a g^ being placed between the molar teeth, and 
the strap of an ordinary tournii[uet beiug applied round the 
head and beneath the jaw, so that the screw might exert its 
power upon the dislocated bone (St. Giwyc's HospUnl 
Jtepoi-tn, vol. i). 

Instead of mere fulcra liaving been inserted between the 
molar teeth, levers have been employed to depress the lower 
jaw in cases of difficulty ; thus. Sir Astley Cooper narrates 
that Mr. Fox, the dentist, " placed a piece of wood a foot 
long upon the molar tooth of one side, and raising it at the 
part at which he held it, depressed the point at the jaw on 
that side, and succeeded in reducing the condyle. He then 
did the same on the other side, and thus replaced the bone," 
Here, of course, the upper jaw formed the fulcrum, and the 
advantage of acting upon one condyle at a time is seeu. 
This method is not invariably successful, however, for in the 
«as9 of old dislocation under Mr. Couper's care, already 
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related, that gentleman employed levers of pine wood aiz 
inches long without success. 

A more powerful leverage action is obtained by the 
forceps invented liy Stromeyer, which is shown in the 
illustration (Fig. 4 1 ). The forceps consists of two blades 
expanded at the extremities, so aa to tit pi-etty accurately the 
dental arches of the upper and lower jaws, and covered with 
leather. A spring between the handles tends to keep the 
blades closed, and a screw and nut, acting upon the handles, 
is able to close them so as to make the blades diverge 
forcibly; at the same time a movable pin loosens this, so 
that the blades may be closed again the moment they have 
done their work. Tlie blades being closed, and introduced 
between the teeth as far as possible, are then sejiarated by 




means of the nut and screw, until the condyles are dis- 
entangled from the articular eminences, when, being suddenly 
closed, they are withdrawn, an assistant at the same time 
pressing the jaw backwards, so as to bring the condyles into 
the glenoid cavities. In this way Stromeyer reduced a 
dislocation of thirty-five days' standing. 

Nelaton, whose view with regard to the locking of the 
coronoid processes against the malar bones has been already 
referred to, advocates acting directly upon these pracesaes, 
in oi-der to force them and tlie cundyles backwards. The 
siu'geon may stand in front of the patient, and, with fiis 
thumbs pressing against the coronoid processes, within or 
without the mouth, may grasp the mastoid processes with his 
fingers, and thus have a firm point tCappni to act from ; or, 
sitting behind tlie patient, he may place his thumbs on the 
nape of the neck, and endeavour to draw the jaw backwards 
with his fingers. 

Maisonneu\-e, tliough differing from Nulaton with regard 
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"to tlie pathology of the affection, agrees with him iu the 
propriety of actiDg upon the coronoid processes. The 
following were the conclosions he arrived at from numerous 
t!Xperinieuta on the dead body : — Blows on the cheeks or 
cliin (which have been recommended in bygone days) were 
useless ; pressure with the thumbs on the back teeth, 
combined with elevation of the chin, succeeded only a few 
times; depression of the cliin at the same time that the 
thumbs pressed uway the niasseters from the interior of the 
niou^ was rather more successful ; depression of the chin 
and pressure on the coronoid processes from before back- 
wards, with the thumbs in the mouth, effected reduction 
constantly and with ease. 

In November, 1883, Mr. Golding Bird brought before 
the Chnical Society a man, aged twenty-two, in whom an 
unreduced dislocation of both condyles had existed for 
eighteen weeks. After breaking down adhesions, Mr. Bird 
succeeded in reducing the right condyle, and subsequently 
llie left, by Nelaton's method of pressing directly ui>on the 
eoi-onoid processes, followed by drawing up the cliin. 

In all cases of dislocation the administration of chloro- 
form will facihtate the reduction, but it is not necessary in 
recent cases. In old-stanJing cases it should invariably be 
bad recourse to, since the operation will necessarily be both 
painful and prolonged, in consequence of the formation of 
tihrous adhesions. 

When reduction has been effected, the precaution should 
be taken to limit the movements of the jaw for a week or 
two, by the use of the four-tailed bandage used in cases of 
fracture of the jaw. 

After a week or ten days passive movements should be 
carefully employed to prevent the danger of any degree of 
anchylosis. Massage over the region of the joint might in 
some cases be useful. 

In the Lancei of April 14, i S83, Mr. Pughe, of Liverpool, 
has reported the case of a boy of tour years, in whom the 
condyle was dislocated by a blow on the chin two years 
before, and in whom anchylosis between the condyle and 





88 DISLOCATION OF THE LOWER JAW. 

the zygoma had taken place, causing complete closure of 
the jaws. Mr. Tuglie i-esected the condyle, with the result 
that the patient could open his mouth to the extent of an 
inch, but had no lateral movement. 

Treatment of Retrurrinr/ DUlocatuni. — In individuals liable 
to recurring dislocation of the jaw {like the woman mentioned 
by Put^gnat, whose jaw was dislocated once a month), some 
elastic support for the chin should be employed, and care be 
taken not to open the mouth too widely. 

Borison of Algiers (Oaz. Midienie dc Nantts) reports a 
case of bilateral dislocation which recurred twenty-two 
times in one year. The patient was radically cured by 
keeping the jaw absolutely immobile, with milk diet and 
faradization of the temporal ami masseteric regions. 

In some cases an operation may be necessary. Thus F. 
Marsh {Brit. Med. Journ. 1892) reports a case of recurring 
bilateral dislocation treated by operation. He cut down 
upon the left joint, and stitched the fibro-cartilage to the 
periosteal attachment of the capsule to the zygoma, a method 
previously adopted by Mr, Annandale for the treatment of 
cases of sub-luxation of the temporo-ma."dllary joint (see 
" Diseases of Temporo-maxillary Articulation "). Four months 
afterwards the right side was similarly treated. Both 
wounds healed well, and eighteen months afterwards the 
patient had had no recurrence of the dislocation. 




IXKiAMMATOBV diseases of the Jaws nre very common, in 
fact, inflammation occurs more fvequently in these bones 
than in any others, and the reaaoii for this is not far to seek. 
The relation of tlie teeth to the jaws is a most intimate and 
important one. JSutween each tooth and the jaw, lining the 
tooth-socket, is a layer of tissue frequently termed the 
alveolar or alveolo- dental periosteum. It is in this perios- 
teum, situated between tlie teeth and the lower jaw that 
the large majority of intiunnnatory atTcctions of the jaws 
commence. In some cases the ah-eolar periosteum of all 
the teeth is affected simultaneously, wherea.? in other cases 
the periosteum of only one or two teetli may be affected. 
Hence we may divide the cases into diffuxcd and localised. 
(«) Diffusa} Inflammiition of ihr iilveolar periostenvi. 

1. A stiiking, and at one time very common, example 
of this diffused periostitis occurs in persons exposed to the 
fumes of phosphorus. It is well known that this form of 
periostitis can only arise in those persons whose teeth are 
in an unhealthy condition, so that the fumes can reach the 
alveolar periosteum. In oil cases of so-called pliosphonis- 
necrosis the trouble always commences in the alveolar 
periosteum, and it is by the extension of the inflammation 
to the rest of the jaw that the death of a greater part or of 
the whole of the bone takes place. It will he more con- 
venient to consider this subject at greater length in the 
chapter on necrosis (see Chap. VIII.). 

2. A condition very similar to this may be brought 
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about by the administration of mercury in doses large 
enough to produce salivation. In tliis case it is quit* pro- 
bable that the excessive piyalJsni is the real cause, as other 
drugs causing salivation have been followed by similar results. 

3. In strumous children we sometimes see a diffused 
periostitis, generally of the lower jaw, which may lead to 
very extensive necrosis. It is verj- doubtful, however, 
whetlier this is a tubercular periostitis. In alt probability 
it is not similar to the periostitis which may occur in other 
parts of the body in strumous children, 

Mr. Stanley, in his work on " Diseases of the Bones" (p. 7 1 ), 
alludes to cases of this kind, although he does not appear to 
connect them with a strumous diathesis. He says : " A \aige 
portion of the lower jaw in young persons occasionally 
perishes ivithont any previous derangement of health, local 
injury, or other apparent cause. But in some cases an 
aching in the bone has preceded the death of it. Such 
examples of necrosis usually occnr in early life, between the 
fourth and twentieth years, but rarely later." 

4. In persons subject to rheumatism, attacks of diffused 
periostitis are by no means uncommon. In such cases the 
periostitis does not tend to go on to suppuration and necrosis, 
but organises and forms a thickening of the jaw. 

5. Chronic suppuration may occur at the necks of the 
teeth, leading to progressive necrosis of the alveolar margin. 
In this way the fang of the t«oth is exposed, and linally the 
tooth falls out. This condition is termed " pyorrhcea alveo- 
laris," or sometimes " Rigg's disease." Its pathology is very 
obscure, and the reader is referred to the excellent discus- 
sion on the subject in Tomes' " System of Dental Surgery." 
According to most observers, the inflammation commences 
in the alveolo-dental periosteum, and is probably septic in 
its nature, and caused by the deposit of tartar. 

6. Magitot, in a paper read before the Academy oE 
Medicine of Paris (1882). has described a form of alveolar 
periostitis which he considers pathognomonic of diabetes. 
Without going so far as this. Dr. Pavy recognises the affec- 
tion in the followin-' extract from his work on diabetes : 
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" The teeth are not imfrequently observed to become loosened 
ill diabetes, and it may be even to such an extent as easily 
to drop out. There is evidently some direct connection 
between this phenomenon and the disease. It Beems as if 
the morbid condition of the sj'8teni prevailing interfered with 
the nutritive action going on in the fang ami its socket, and 
so led to the result. It is only when the symptoms are 
allowed to run on in a seveif form that it is noticed, and, 
supposing the teeth to have become already loosenetl, I have 
known them to again become firm upon the disease being 
controlled by treatment." 

Si/iiijitomx. — In cases of difi'used alveolar periostitis, the 
earliest s}'mptom is an uneasy sensation in the teeth. This 
tn^dually becomes worse, and the least pressure upon tliem 
causes excruciating pain. The pain is often worse at night. 
There is redness and sweUing of the face, together with a 
general constitutional disturbance. On examination, the 
teetli are found to be raised somewhat from their sockets 
and loosened. The subsequent course of events will depend 
to a great extent upon the cause of the inflammation. Tliua 
in the periostitis due to phosphorus fumes or to mercury 
salivation, extensive suppuration and necrosis may result. 
In strumous (mtients a similar though usually less exten- 
sive necrosis ma}' take place. In rheumatic cases sup- 
puration is very unusual. .\s a rule a general thickening 
of the jaw takes place. 

Trrntiiunt. — As this affection often depends upon a general 
unhealthy condition, our attention must be directed to this 
state. Til us in rheumatic periostitis the treatment of 
rheumatism should be earned out. In strumous subjects 
cod-liver oil, preparations of iron and of the hypophosphites, 
and suitable climate, should be recommended. 

Local treatment is also very inipoitant. In the early stages 
counter-irritation with tincture of iodine or tannin powder 
may be beneficial. Thecal depletion by leeclies may be useful. 
It is most important to wash out the mouth frequently with 
antiseptic mouth-washes. These are especially indicated 
where there is chronic suppuration around the necks of the 
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teeth. In severe cases incisions tliroiifjii the gii 
periosteum may be beneficial, and in cases where suppura- 
tion has commenced it is most important to make free 
incisions to relieve tension. 

(6) Localised inflniiiinalion of tlw^ aliv/ilar jKruts/'C-vin. 

These eases very naturally fall into two groups : the acute 
inflammation, which fre<iuenlly goes on to suppuration, and 
forms an ordinary alveolar abscess or an abscess in the 
substance of the jaws ; the chronic inflammation, rarely 
proceeding to abscess, but causing suppuration along the 
necks of the teetli, where the gum and alveolar periosteum 
meet. 

Ah-cular Ab^rss. — As a rule this arises in connection with 
some carious changes in a tooth, and is probably, in the great 
majority of cases, due to the introduction of micro-organisms. 
The germs may spread from the carious patcli tlirough the 
jjulp, to the alveolar periosteum, or they may gain their 
entrance at the junction of the alveolar periosteum and gum 
around the neck of the tooth. In some cases an abscess 
appears to arise without any morbid condition of the teeth, 
and at present it is impossible to account for the origin of 
such abscesses satisfactorily. 

The progress of an alveolar abscess is thus described by 
Tomes : " If the progress of the diaea^e be unarresteil, thu 
periosteum becomes detached from the cenientum', and the 
]>oint of separation usually commences at and extends from 
the foramen in the root of the tootli. Into the interval thus 
formed pus is poured from the separated surface of the 
periosteum. The fang at this part loses its vitality, and is 
bathed in pus. the quantity of which is gradually increased, 
space being gained in the alveolus for the dilatation of tlie 
abscess at the expense of the bone. The extent to which tlie 
alveolus becomes excavated will vary with each case. It 
may be hollowed out to a very limited extent around the 
apex of the root, or a large cavity may be formed. The 
size of the abscess will depend upon the activity of the 
symptoms, the time the pus is i>ent up, and the state of the 
health of the patient. So soon as suppuration is established 
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a process is set up for liberating the accretion. Either the 
periosteum becomes detached from the neck of the tooth. 
and the pus finds its way by the side of the aocJcet and 
passes out at the edge of the gum, or a perforation is made 
in the wall of the alveolus, through which the contents of 
the abscess pass into the substance of the gum. If the 
<Usease is left to run its own coarse, the contents of the 
abscess will sooner or later find their way to the surface 
and escape." 

The direction which the pus of an alveolar abscess 
may take is very variable. According to Salter the 
coiimionest position for the matter to point is " on the 
outer surfiice of the Jaw at a point coiTesponding, as nearly 
horizontally as may be, with the extremity of the fang of 
the affected tooth, and pierdnff Ik''- ijiiiiix willdn l/ir mirath." 
Bnt the matter may find its way in other directions. Thus 
both Tomes and Sailer mention the tendency of pus, derived 
from an upper incisor tooth, to buiTow between the bone 
and the perioateuni of the hard palate and open upon the 
surface of the soft palate. The former also states that 
occasionally the pua separates tiie periosteum from one side 
of the hard palate, and forces it down to a level with the 
teeth. Abscesses connected with the upper incisor teeth 
may also point within the nostrils by small orifices present- 
ing little teat-like elevations, which will be at once detected 
on a careful examination of tlie nosliils. The patient's 
attention will have probably been directed to the occasional 
dischai^e of pus fram the nose, and the case may be 
erroneously treated as one of oitiena. 

An abscess connected with any tooth may point on the 
face, and in the case of the lower jaw beneath the chin. It 
may burst into the antrum, but this is only likely in cases 
where the disease commenced in the bicuspid or molar teeth 
of the upper jaw. Tomes, however, mentions the case of an 
abscess in the antrum being due to a central incisor of 
the upper jaw. According to Tomes, collections of matter, 
formed about the wisdom teeth, pass between tlie muscles 
and bone and escape at the angle of the jaw, or may pass- 
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forwards inside the iiioutL and open near tlie canines; on 
the other liand they may pass backwards and open into the 
fauces. 

Abscesaes in connection with the molar teeth may bun-ow 
extensively in the neck, no doubt assisted by gravity, and 
may even open lielow the clavicle. 

Si/nipto/ui. — There is ai first a dull, uneasy sensation 
which can scarcely be called pain. This is relieved by 
bitiny; upon the tooth, but as soon as the pressure is with- 
drawn the uneasy sensation returns. This ia soon followed 
by a dnll heavy jiaiu, and the tooth appears to be raiseil 
slightly from its socket. The pain soon becomes of an 
acute throbbing kind, and the constitutional symptoms are 
occasionally severe, amounting to liigh fever and delirium. 
On examination there is found swelling and tenderness of 
the gum and, according to Tomes, an early but evanescent 
symptom is a well-defined red ring encircling the neck of 
tlie tooth. The jaw becomes rapidly swollen and the face 
consequently distorted. The acute symptoms continue 
until the pus has found an exit, and then as rapidly 
subside. 

Gomplicatwii-x and Si'qtu-lfi. — ^The large majority of 
'alveolar abscesses, whether treated by a surgeon or allowed 
to run their own course, terminate favourably without 
any seriuus complication. Occasionally, however, in cases 
that have not been properly treated, very grave results may 
follow. Tiius, Mr, Howse, in the Medical Timoi nrul Gaziite 
for 1876, relates the history of a case of py.-emia occumng 
in a child four and a half years old, following an alveolar 
abscess in the lower jaw. 

On two occasions I liave known death result from a low 
form of cellulitis spreading between the muscles of the 
neck and leading to oedema of the larynx, distinctly trace- 
able to neglected alveolar abscess, in patients whose con- 
stitution had been greatly dami^ed by intemperance. In 
the first I bad made free incisions in the mouth and neck, 
but cedema glottidia supervened in the night and proved 
fatal. In the second I took the precaution of freely 




TKILATMENT OF IXFLAJIMATIOX. 



scarifying the mucous membrane of the throat, but here 
i^ain unfoctunately I was not summoned when the breath- 
ing became urgent, A similar disastrouM case is recorded 
by l>r. Harrison Allen in the Dental Cwmos for 1874. 

An interesting case is recorded by Mr, Pearce Gould, 
in which the mischief started in an alveolar abscess of 
the lower jaw. Tlie pus extended backwards to the ptery- 
goid region, causing thrombosis of the venous plexus there, 
and later the thrombosis extended to the cavernous sinuses, 
causing death in a comatose state. 

A not uncommon complication of alveolar abscess is 
inflammation of the submaxillary lymphatic glands, which 
sometimes goes on to suppuration. This is said to occur 
with special readiness in strumous individuals. 

Trcntiiieiit. — The first step indicated is to get rid of the 
source of the iuHanimatory trouble, which is nearly always 
a septic focus in the carious tooth. Any stopping shoiild 
be removed and the pulp cavity and root canals cleared out, 
or a hole may be drilled into the pulp cavity through the 
side of the tooth so as to give exit to any accumulated fluid 
(see paper on " Ilhizodontresis," by Mr. Hulme : British 
JoKi'iLiil of DctUiil Sckiu-e, April, 1865). 

When the dental periosteum becomes involved, local 
blood-letting may be very beneficial in cutting short the 
inflammation ; one or two leeches should be applied to 
the gum through a leech-tube, and the subsequent fomen- 
tation of the part, by means of hot water held in the mouth, 
may give relief. 

In many cases, in spite of all treatment, suppuration 
takes place. When matter has formed and is finding a 
precarious exit by the side of the tooth, which is certainly 
(lead and will only prove a source of irritation, its imme- 
diate extraction is the best practice. But when, as 
frequently happens, the matter lias perforated the alveolus 
and passed into the substance of the gum so as to produce 
an elastic fluctuating tumour between the teeth and the 
eheek, a bee incision into it is the best and only mode of 
treatment. If possible the knife should be carried light 
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through the spongy bone forming the wall of the abscess^ 
cavity, and in these cases if the hole in the alveohis is 
Biifficiently large to give free exit to the pus, tlie teeth may 
be eventually saved. I know of no reason for delaying the 
incision until the gum has become distended with pus, 
though the practice has its advocates. So soon as inJiani- 
nmtory swelling takes place, an incision will do good by 
relieving cony cstion and giving exit to exudations; and I 
have never seen reason to regret an early and free incision 
in such cases. A sharji scalpel or small bistom-y is the 
best instrument for tbe operation, the ordinary guni-Iancet 
Ijeing unsuitable and inconvenient for the purpose, and no 
damage to neighbouring parts can happen if the edge of the 
knife is directed towards the Iwne. I have once known 
tlie facial artery wounded from within the cheek from 
neglect of this precaution. 

There is a popular notion, whicli has received some 
support at the hands of certain members of the profession, 
that/ extraction of a tooth nmst not beperfonued during the 
stage of active inflammation of the alveolus. 1 know of no 
foundation for this statement, which is entirely devoid of 
truth, and yet it has fonned the ground for an action against 
an eminent member of the dental professioiL As a rule, 
extraction of the teeth is not necessary, and indeed our 
endeavour should be to save the tooth ; but in some cases it 
is important that the tooth should be removed, either on 
account of its septic nature or of its interference with the 
drainage of the abscess cavity. It may be well, therefore, 
to put on record the statement of the President of the 
" Association of Surgeons practising JJental Sui^ery " in 
answer to the question "' Is it right to refuse to extract a 
carious and aching tooth on account of the aeuteaess of the 
periosteal and maxillary intlainmation which its presenoe 
has excited ? " The president (Mr. Cattlin, I'.K.C.S.) " was 
glad that Mr, Owen had brought under discussion, in his 
practical paper, an unskilful kind of practice which greatly 
increased human Buffering, and was often very injurious to 
the patient in after-life. It was the erring practice of some 
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to wait until the iDtiammation subsided ; but, if the tooth 
be retained, the swelling, as a rule, rapidly extends to 
adjoining parts, and sometimes causes necrosis, occ-asionall)' 
infiltrating into muscle, restncting the movements of the 
jaw, and often ending in abscess, which, bursting externally, 
permanently disfigures the face" (^Mnliial Pirss muf 
■ fiVi^if/'*?-, -January 12, 1881). 

In cases of abscess arising from the upper incisor teeth 
and extending along tlie palate, a tree and early incision 
is even more necessary than in the ordinary form of abscess, 
since extensive necrosis and exfoliation of the hard palate, 
with consequent perforation, may not improbably result 
from the delay. The same rule holds good also in all 
cases of matter pointing within the cavity of the mouth: 
but where, as has already been mentioned, the matter shows 
a tendency to point on the skin of the face or neck, every 
means should be taken to avert, if possible, the opening in 
tliie situation, and to insure an exit tor the matter within 
the mouth. It may be well to notice hen.', that tlie cause 
of the abscess in these cases is not unfrequently overlooked, 
owing to the distance between the tooth and the point 
where the matter appears, and that in all cases therefore 
ot abscess about the jaw or neck, it is well to investigate 
carefully the state ot the mouth. No greater mistake can 
be made than to encourage the pointing of an alveolar 
abscess on the surface of the skin by poulticing. During 
the early and acute stages of the inflammation, the warmtli 
of a poultice may be grateful to the patient, and if applied 
for a few houra will do no hann, though I should myself 
greatly prefer the application of extract of belladonna and 
glycerine in equal proportions. Even when the skin ia 
already reddened and adherent to the bone, its breatdng 
may be avoided (provided a free exit for the discbarge of 
matter into the mouth has been secured) by painting the 
surface with Hexile collodion or with tincture of iodine, all 
warm applications being discarded. 

The sinuses left after an alveolar abscess has burrowed 
through the integuments, remain open so long as the cause 
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of irritation ia untouched, and the orifice, though contracted, 
never closes, being aurroiiuded by granulations which some- 
times grow to a large size. I had under my care a girl 
who was brought to me for the supposed growth of a horn 
from her chin, and the appearance was not unlike one of 
the bom-like growths of cuticle occasionally met with. It 
proved to be nothing more than a growth of epithelium on 
the top of long granulations around a fistulous opening, due 
to the presence of a stump in the lower jaw, the bnue 
liaving been perforated by the abscess. The successful 
treatment of these sinuses, like those dependent upon tlie 
preseuce of bone elsewhere, can only be insured by the 
extraction of the offending tooth or stump. In these casi?s 
the fang is necrosed and forms a sequestrum in the same 
way as a piece of bone, and will keep up irritation so long 
as it ia allowed to remain. The distance from the jaw at 
which an alveolar abscess may occasionally point not un- 
frequently leads to mistakes in diagnosis and treatment, 
particularly of the resulting sinus. I have on several 
occasions known a sinus, at some distance below the lower 
jaw, treated by injections when the fang of a tooth was 
keeping up irritation, and Salter has seen openings an inch 
below the clavicle dependent upon the same cause. I have 
once found the diseased fang so deeply buried and over- 
lapped by the neighbouring teeth that it could only be 
detected by careful probing from the month, and it was 
necessary to remove the adjacent teeth in order to reach the 
cause of the sinus. 

Abscesses in Ihc Sulstavec of the Jaws. — Abscesses may 
form in the substance of the upper or lower jaw as a conse- 
quence of decayed teeth, but differing from ordinary alveolar 
abscess in the absence of any tendency to find an exit by 
the socket of the tooth. In the upper jaw this affection has 
been confounded with tlie so-called " abscess of the antrum." 
which is more properly an empyema, and which will be 
subsequently discussed ; and Otto Weber (^Allgnncintn vtut 
apeciellcn Chii-urgit, iii) strongly maintains that abscess may 
form in the wall of the antrum, but perfectly separated 
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from it, both by the perioateuni aud the iiiiicous inembranc, 
or sometimeB by a plate of boue. 

Abscess in the substance of the lower jaw has been more 
frequently met with tlmn in the upper jaw, and in most 
ca^es the abscess is caused by a decayed tooth. Thus, in 
a lady whom T saw with Mr. (1. liateman, there was a 
fluctuating swelling of the l<jwev jaw in the incisive region, 
from which I evacuated by incision a quantity of oft'enaive 
inspissated pus, due to irritation from incisor teeth which 
had been extracted some time before I saw the patient. 

Another mode in which abscess may be formed in both 
the upper and lower jaws is by the suppuration of a " den- 
tigerous cyat " connected with non-developed or imperfectly 
developed teeth, A remarkable case of this kind is reported 
by Weber {op. ••il.), in which a woman, aged twenty-five, 
shortly after the jiartial eruption of a wisdom tooth, found 
a tumour fonning on the left aide of the jaw, which in a 
year extended from the mental foramen to beyond the angla 
The bone gave a crackling sound when pressed upon, and 
in one or two situations appeared to be entirely absorbed. 
An incision was made over it, and on opening the tumour 
three ounces of thick flaky pus poured out. Part of the 
wall was i-emoved, and the patient made a good recovery. 

Probably the case described by Liston in his " Elements 
of Surgery " (p, 4 1 9), in which he mentions that osteo- 
sarcoma may supervene on " spina ventosa " of the lower jaw, 
is an instance in point. The case was that of a young man, 
aged twenty-one, who had an abscess of the lower jaw in 
the molar region, which was evacuated tlirough the mouth 
and by means of a seton. Two years after the abscess 
refilled, and t^ain aft«r another year; oateo-sarcoma then 
developed, necesaitating the removal of half the jaw. 

Loc'ilited Chronic Inflavunaiio}!. of the Alveolar I'criosieii-m. 
— This condition is very similar to the diH'used inflammatioQ 
of the alveolar periosteum, but only one or two teeth are 
affected. The trouble generally commences around the 
neck of a tooth, being probably a septic inflammation due to 
the deposit of tartar. Tlie dental periosteum is gradually 
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involved, and finally the tootli may drop out. Tiiia condi- 
tion comes cliiefly within the province the of dental siugeon. 

Although the imtatiou caused by decayed teeth is very 
prone, as we have seen, to cause acute inflammation terminat- 
ing in an abscess, yet sometimes the inflammatory process 
may be mucli less acute, and may terminate in a difterent 
manner. The inttammation, commencing in the alveolar 
periosteum, spreads through the subetance of the jaw to its 
periosteum. This latter becomes inflamed, and gradually an 
effusion of lymph infiltrates the lione and periosteum, leading 
to the formation of a distinct tumour. This is slowly 
absorbed on the eai'ly removal of tlie tooth, but if the irri- 
tation be allowed to continue the effusion will become 
organised into flbrous tissue, and a very serious afTection 
may be thus produced. 

From an attentive examination of numerous examples of 
fibrous tumour of the lower jaw, Iwth before and after 
removal, I feel sure that the majority originate in the 
manner here described. This condition is met with only in 
the lower jaw. In the upper jaw. owing to the thinness of 
the hone, the inflammatory exudation readily linds an exit 
on the surface, and thus the injurious effects of prolonged 
tension are averted. 

Tlie two following cases are examples of this form of 
chronic inflammation occurring in the lower jaw : 

I had in the summer of 1 8G7 a patient under my care — 
a boy, i^ed fourteen — wlio was autt'ering from an enlarge- 
ment of the lower jaw, due to an expansion of its wall by a 
growth evidently connected with a carious penoaneut firat 
molar tooth. I had the peccant tooth extracted, hut the 
enlargement of the jaw continued. In August some sup- 
puration occurred, and an abscess broke behind the angle of 
the jaw ; but this soon healed, and in November he was 
perfectly free from pain and able to open the mouth 
thorouglily. I was anxious to perforate the jaw from the 
mouth, so as to give exit to any fluid contained in it and 
extract any solid material which might exist, but the parents 
would not consent to any surreal interference. The face 
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liB.il in May, i86S, considerably (Uminished in size, but 
there was still a dlffereuce between the two sides. Two 
years later, however, I could detect no difference between 
them. 

In a little girl of seven, also, whom I saw in 1872, with 
great enlargement of the right side of the lower jaw, in six 
years the part had resumed its natural almpe. 

It was pointed out, at t.he commencement of this chapter, 
that the large majority of the inflammatory affections of the 
jaws started in the alveolo-dental periosteum. Certain 
forms of periostitis may arise, however, quite apart from the 
teeth. S'jpli II ilk- /irrios/'fi.'i is a common example of this, 
and leads to the formation of nodes here as in other parts. 
The palate is especially liable to these swellings, wliich are 
due to effusion between the periosteum and the bone, and 
which, if left untreated, will as surely lead to necrosis as 
the more acute forms. Mercury is inadmissible in these 
cases, but iodide of potassium in full doses will rapidly 
remove the swelling, and restore the periosteum to a 
healthy state. 

Tiiberrtdar perimtitis is occasionally met with in the 
jaws, and it may resist all medicinal treatment In such 
cases an incision should be made into the swelling, and all 
the diseased periosteum and bone be scraped away with a 
sharp spoon. 

llr. Gross, of Philadelphia, has called attention to a form 
of ueuralgia occurring in edentulous jaws, and dependent 
upon thickening and induration of the alveolar margin, by 
which the remains of the dental nerves become compressed 
and irritated. He recommends removal of the margin of 
the alveolus with cutting forceps, and speaks highly of the 
practice. Having seen the proceeding adopted on several 
occasions by Mr. Erichaen, and having used it myself, I 
think that there are undoubtedly cases of neural^a which 
are relieved by the treatment, but that it is by no means 
of universal application in cases of neuralgia of the fiftli 
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Dr. H. Senftleben has given an elaborate description of 
what he terms acute rheujnatic periostitis of the lower jaw. 
It is impossible to explain its pathology, or even to say how 
it differs essentially from the ordinary acute diffused perios- 
titis. He says that it attacks perfectly healthy and robust 
individuals with good teeth, after severe cold, commencing 
with violent toothache along one side of the lower jaw, con- 
siderable and very often intense fever, swelling of the cheek 
and gums, difficulty in chevdng, &c. Active depletion is 
recommended, and an early incision if matter forms. 
Necrosis is a very frequent consequence. 




Although it is convenient to consider the subject of necrosis 
of the jaws in a special chapter, yet it uiiiat be clearly 
understood tliat necrosis does not in itself constitute a 
disease, but is a result of previous inttammatorj' disease of 
a bone. In nearly all cases of necrosis of the jaws some 
form of periostitis is the starting-point of the trouble. 

The.jaws are specially liable to necrosis, consequent upon 
iiiHamniation, but there is a difference in the frequency with 
M-hicli the upper and lower jaw is attacked. According to 
Stanley (" Diseases of the Bones," p. 69) the order of 
frequency of necrosis of the bones of the skeleton is as 
follows: Tibia, femur, humerus, flat cranial bones, loxoer 
Jtivr, last phalanx of finger, clavicle, ulna, radius, fibula, 
scapula, ■upper jai'\ pelvic bones, sternum, ribs ; and the 
greater immunity enjoyed by the upper as compared 
with the lower jaw is due, no doubt, partly to its less 
exposed position, but more especially to the fact that necrosis 
occurs less frequently in cancellous than in compact bone. 
This difference is probably due to the fact that in cancellous 
bone the inflammatory products find an easier channel to 
the sui-facc than in compact bone, and ao the injurious effects 
of tension are prevented. Tlie great difference in the 
supply of blood to the two bones may also have an influence, 
the upper jaw being supplied by very numerous branches of 
the internal maxillary arteries, which inosculate freely from 
side to side, whilst the lower jaw is supplied by two small 
branches only, which do not anastomose. 

Necrosis of the jaws will vary according to the extent. 
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situation, and nature of the previous inflammatory trouble, 
which, aa we have seen, is usually a periostitis. It will bo 
convenient, therefore, to classify the varieties of necrosis 
according to the cause. 

1. Necroaia of the alveolus, the inflammation com- 

mencing in the alveolo-deutal periosteum. 

2. The inflammation may spread from the alveolar 

periosteum to the proper perioateuni of the jaw, and 
cause a more or less extensive uecrosis of the jaw, 

3. Necrosis resulting from inflammation around ai 

impacted wisdom tooth. 

4. Syphilitic necrosis. 

5. Xecrosis following the administration of certAinj 

drugs, especially mercury. 

6. Phosphorus -necrosis. 

7. Necrosis occurring during the course of certain acute 

specific fevers. (Exantbematous necrosis.) 

8. Necrosis following injuries to the jaws. 

9. Necrosis secondary to ulceration of the mouth. 
10. Necrosis without apparent cause. 

I. Necnms of thf. AlvcoUts. — We have already seen that 
the septic matter in the carious focus of a decaying tooth 
may reach the alveolo-dental periosteum and set up acute 
inflammation there. In many cases an alveolar ahacess 
results, and this, if not treated properly, may cause consider- 
able necrosis of the alveolar portion of the jaw. Without 
the formation of an abscess, however, the inflammation of 
the deutal periosteum may spread tti the alveolus and lead 
to the death of the bone. This necrosis may be limited to 
one tooth socket, or may involve the sockets of several, or 
even of all the teeth. In the latter case the trouble prob- 
ably originates in a general diffused alveolar periostitis, 
which rapidly spreads to the bone and causes uecrosis of the 
alveolar process. 

Sometimes one or more of the tooth sockets may become 
necrosed without any sign of preceding acute inflammation. 
Thus, Garretson, in his " System of Oral Surgery," mentions 
the case of a man who had gradually increasing pain in the 
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Tower jaw, followed by exfoliation of two incisor teeth with 
their bony sockets. There was no indication of decay in the 
teeth or of any previous acute intiammation of the dental 
periosteum. 

Xecrosis of the alveolus is sometimes caused by the in- 
cautious use, on the part of the dentist, of caustics for 
destroying the pulp of a tooth. Tlius, after the employment 
of arsenic for this purpose, a necrosis, generally slight in 
extent, of the alveolar margin may follow. 

2. The destructivi'! effects of inflammation of the alveolar 
I»eriostcum caused by decayed teeth may not be limited to 
the alveolar poition of tlie bone. The periosteum ot the 
jaw itself may become affectod and pus may spread widely 
between the periosteum and tlie bone, leading to more or 
less necrosis ot the body or even ramus of the lower jaw. 
In the case of the upper jiiw this destructive effect is but 
seldom seen as a eonsequenco of decayed teeth. 

3. Necrosis caused by an impacted wisdom tooth is by 
no uieaus uncommon, and nearly always occurs in the lower 
jaw. Owing to the close approximation of tlie second molar 
tooth to the ramus of the jaw the eruption of the wisdom 
teeth is prevented. This inijieded eruption often gives rise 
to various and apparently anomalous symptoms, which will 
be considered later (see Closure). Tlie most serious result, 
however, is the formation of abscesses, which burrow widely 
about the angle of the jaws and teeth, leading to great 
scarring and permanent deformity. In a young lady, seen 
by me in consultation some yeni-a ago, the mischief resulting 
from an impacted wisdom tooth was sufficient to put her 
life in some jeopardy, and has left her face iK-rmanently 
ecarred by the extensive abscesses. 

4. SyjihUUk jKiifiin frequently produces necrosis of the 
jaws ; and here we find the obsei-vation of Stanley hold good 
as in other parts of the body. He says (p. 76): " Syphilis 
produces its eflects mostly iipon the compact osseous textures, 
and in portions of bones which have thin soft coverings, as 
tlie flat cranial bones ; '' and it is in the compact tissue of 
the palatine plate of the superior ma.\il1a, which is thinly 
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covered by mucous iiiembrane, tliat we find the ravages otd 
syphilis moat frequent. <")ccasionaUy the i 
uecrosis of portions of the compact tissue of tlie lower jaw„J 
or attacks the alveolus or body of the upper jaw. Of this I 
have lately had two examples under my own care, one in a 
medical man, from whom 1 extracted a large piece of necrosed 
alveolus, and the other iu a discharged soldier, aged twenty- 
three, in whom also tliere was extensive necrosis of thefl 
alveolus, extending from the lateral incisor to the first J 
molar on the right side. There was no question as to the 
cause of the disease in either case. In cases of extensive 
tertiary ulceration of the face also, tlic hones may become 
secondarily aflecled. 

The question of the influence of syphilis in producing 
necrosis of the alveolus, derives additional interest from 
the recent trial of an action against a dentist for damage 
due to necrosis, said to have been caused by the unskilful^ 
extraction of a tooth some montlis Itefure. In this case on»' 
surgeon swore that necrosis of the jaw from syphilis was 
imknown, whilst the opposite view was strongly maintained 
by surgeons of great experience in syphihtic diseases (Bntisli. 
Mfdical JuuiTud, August, 1871), 

The proper local treatment of any idceration or necrosis 
of the palate is to protect the part from contact of the 
tongue and food, and to close the aperture by a properly fitting 
plate of metal or vulcanite, attached to the teeth and arching 
immediately below the palate, without making pressure upon 
the edges of tlie hole itself. A caution may be given against 
any attempt on the part of the surgeon or patient to fill 
the gap iu the roof of the mouth by any form of plug fitting 
into the hole" left, the effect of which is to enlarge the 
aperture by absorption, so that the size of the pUig has to he 
constantly increased in order to make it effectual. A 
preparation iu St. Bartholomew's Musemn shows the extent to 
which this absorption may be carried in process of years. 
The following is the description given iu the Museum 
Catalogue ; 

"The base of a skull from an elderly woman, who 



d 

s 



A 



MEUCUEIAL NECltOSIS. 



107 



f lo Itave beeu loug in the habit of wearioy a plug to 
close au opening in the palate. Tlie oijening gradually 
enlni^ing, attained such a size that nothing remains of the 
palatine portions of the superior maxillary and palate bones, 
and the alveolar border of the jaw is reduced to a very thin 
plate, without any trace of the sockets of the teeth. The 
antrum is on botii sides obliterated by the apposition of its 
walls, its inner wall having probably been pushed outwards 
as the plug was enlarged to fit tiie enlai^ing aperture in 
the ])alate. Nearly the whole of the vomer also has been 
destroyed, and the superior ethmoidal cells are laid open. 
Tlie phig is preserved ; it is composed of a large circular 
cork, with tape wound round it, and measures an inch and 
three-quarters in diameter, and an inch in depth. The 
history of the patient is unknown. She was brought from a 
workhouse to the dissecting rooms, with the plug tightly and 
smoothly fitted in the roof of the mouth " (S/. Bartlioloiiicw'x 
C'ltaltyi"', 14), 

Even the employment of a piece of softened gutta-percha 
is not unattended witli risk : thus, several years ago I saw, 
wilh Mr. Lawsou, a case in wiiich a patient had thrust a 
cou.^iderablo quantity of softened gutta-percha through an 
aperture in the palate into tlie nostril, where it fonned a 
hard mass, which was extracted only with the greatest 
difliculty and at the expense of tearing one of the 
aim. 

5. Merci'rifil Necrosis. — The severe form of mercurial 
necrosis, of which patients sufl'ering from syphilis were 
mostly the victims in the days when salivation was looked 
upon as a necessary part of the treatment, is now practically 
imknown. It was formerly met with also as a result of the 
destructive ptyalism produced by the fumes of liquid 
mercury employed in the manufal^ture of looking-glasses. 
"ft'hen glass plates were converted into mirrors by sliding 
and compressing them on to sheets of tin-foil covered with 
pure quicksilver, the men employed were liable to have their 
teetli drop out, and frequently lost portions of the jaws, their 
lives being notoriously shortened. Since the introduction of 
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a chemical process by which the mercury is deposited on the' 
glass, these cases of induced necrosis have become almost 
unknown. 

One of the earliest symptoms is a metallic taste, which is 
rapidly succeeded by an inflammation of the mucous 
membrane of the month. The tongue becomes slightly 
swollen, tooth-indented and sore. The affection of the gmus 
13 very characteristic. They become swollen, at first around 
the necks of the teeth, and feel very sore. The inflamma- 
tion spreads to the alveolo-dental periosteum, and the 
effusion poured out raises the teeth from their sockets and 
at the same time loosens them. If the (Usease is allowed to 
progress, the alveolar process becomes atl'ected and may 
ultimately become necrosed. A good example of this is 
seen in a specimen presented by Mr, Key to tiuy's Hospital 
Museum. It is a sei^uestrum consisting of two-thirds of the 
alveolar processes of the lower jaw, the disease having been 
induced by the use of mercury for ovarian drop.sy. 

A specimen in the museum of the Dublin College of 
Sui^ons, showing exfoliation of the entire alveolus, was also 
due to the administration of mercmy. 

The ravages ]»roduced by mercury may not be limited 
to the alveolar process, but may spread to any part of the jaw. 
Thus, in the Jm.n-im Mrdkai. Tim.-< of February 33, 1S61, 
Dr. E. S. Cooper records the case of a child, aged seven, in 
whom necrosis invohdng the left half of the lower jaw, 
including coronoid and condyloid processes, had been pro- 
duced by the administration of calomel. After removal 
of the sequestrum, reproduction of the jaw took place, 
the reproduced bone being at fii-st very much larger 
than tlie natural bone, but gradually improving in 



Mr. Stanley mentions (p. 72), and gives a drawing of a 
setjuestrum preserved in St. Bartholomew's Museum (i, 102), 
embracing nearly the whole body of the lower jaw, which 
auEfered necrosis after the administration of a few grains of 
calomel in a case of fever. It might be doubted whether the 
necrosis was not due as much to the fever as to the calomel 
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ill this case, but that Mr. Stanley* mentioas that the patient 
had excessive salivation and severe inHammation in the gums 
and cheeks. 

Drugs, other than mercuiy, producing profuse salivation, 
way lead to trouble iu the dental periosteum, but in these 
cases necrosis verj' rarely follows. 

6. F/io.tp/iiiriiji-A'i-ifronU. — This, which is perhaps the most 
formidable kind of necrosis of the jaw, is a disease o£ 
modern time, having been calleil into existence only since 
the introduction of lucifer-matches, into the inflammable 
material of which phosphorus largelj- enters. The earliest 
mention by British writers of disease in connection with tht- 
manufacture of lucifers, up^jears to have been by Dr. Wilks, 
in the Guif's Hospitut Eepvrts of 1846-47; but a paragraph 
from a German author upon the subject is quoted in the 
Zanctl of August 29, 1S46. The notice in the (?)'y'.v 
Ho^ital Ri-purix is of a case of disease of the lower jaw witli 
exfoliation, occurring in a lucifer-match maker ; and the 
remark is made that the disease had been noticed to be 
common among workers in lucifer manufactories — a branch 
of industry which had then been introduced into London 
some ten years. In Gernjauy, however (where lucifer 
manufactories were started some years earlier than in 
England), phosphoms-neci-osis was recognised as early as 
1839 by Lorinser, who published a ^laper upon the subject 
in 1845, and was followed by Strohl, Heyfelder, lioussel, 
and Oeudrin, and by SSdillot in 1846. In 1847 Drs. Von 
Uibra and Gelst, of Erlangen, published a work {Dir 
Kraiikhcilcn d<--r Arhei/er in den Pliosphurzii.ttdlioUfabnken. 
insbesoiulfre das Lcidr-it do- Kiefcrknoehat durch Phosphu)'- 
dtimp/e), which forms the basis of our present knowledge of 
the subject, and the conclusions of which further experience 
has fidly confirmed. 

In London, the lucifer manufactories being principally at 
the East End, cases of phosphorus-necrosis are most common 
in SL Bartholomew's, the London, and the Borough hospitals ; 
and their museums, especially that of SL Bartholomew's, are 
very rich in site ci me us. Tiie medical officers of these 
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institutions liaviug thus had special opportunities of study, 
have not failed to record their experience, and reference 
may be made to valuable clinical lectures upon the subject 
by Mr. Simon (Lined, 1850), Sir J, Paget {Medietd Timm 
ftntl Qitzctte, 1862); and Mr. Adams {Medical Times and 
Gmettc, i 863) ; and to the essay on Surgical Diseases 
connected with the Teeth, by Mr. .T. Salter (" System of 
Surgery," vol. ii). 

Etiology. — The canse of the disease is, unqnestionablj', the 
fumes ot the phosphorus which are inhaled by the opemlives 
during the process of " dipping " the matches, and in a lesser 
degree during the counting and packing them. When tin; 
(hsease first showed itself in Germany, it was thought that 
it depended upon the admixture of ai-senic with the 
phosphorus ; and it is curious that in the Museum of St. 
Bartholomew's there are some bones of cows from the 
neighbourhood of Swansea, which, under the influence of 
arsenical vapour, have become enlarged and covered with a 
new bone formation closely resembling that around phos- 
phorus-necrosis. It has been proved, however, that arsenic 
has nothing to do with tlie disease ; and if proof positive 
were wanting that phosphorus alone is the ileleterions agent, 
it is supplied by a case quoted by Sir .1. Paget, in the lecture 
referred to, of a man who induced necrosis of his jaws by 
inhaling fumes of phosphoric acid as a quack remedy for 
" nervousness," 

Lorinser and the earHer writers considered the disease to 
consist in blood-poisoning, tlie necrosis of the jaw being 
consequent thereupon, and Mr. Adams {lor. rit.) thinks that 
the theory of blood-poisoning should not be altogether 
discarded, since the local disea,sc would not account for the 
constitutional symptoms experienced. This view has recently 
received the support of the eminent Berlin surgeon Von 
Jjingeubeck, who maintains that all the general symptoms 
of phosphorus-poisoning are present long before the local 
disease, which he calls periostitis rather than necrosis, 
manifests itself (Berliner Klvninchc Woeheiischrift, Jan. 8th, 
1872). The majority of surgeons agree, however, in con- 
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sidering the affection essentially a local one, the constitutional 
symjitoms being only consecutive, and an intei-estiiig account 
of the po3t-inoiteiii examination of a case of general 
poiaoniug by phosphorus, following necrosis of the jaw, will 
be found iu tlie l'afkoloiji-nl ^-iety's TranmHiom for 1869. 

It is found that the phosphorus fumes produce no in- 
jurious effects 30 long as tlie teeth and guius of the workera 
are sound, hut as soon as the teeth become carious, or if a 
looth is extracted so as to leave an open socket, the disease 
rapidly develops itself. The experiments upon animals, by 
<!eist and Von Bibra, are amply continnatory of this view, 
since they found that rabbits exi>osed to phosphoric fumes 
suffered no injury so loug as the teetli and jaws were unin- 
jured, but that if the teeth were extracted or the jaw broken, 
periostitis and necrosis rapidly resulted. On the other hand, 
it may be mentioned that a case has been recorded by dran- 
didier {Jom-wd fiir Kim/n-li-aid-hfitm, 1861), of necrMis 
of the upper jaw from phosphorus fumes in a child but sis 
weeks old, and in whom therefoi-e the teeth were not de- 
veloped ; and Langeubeck is opposed to the notion that 
carious teeth predispose to the disorder. 

The liability of the two jaws to the disease appears to be 
about the same, or perhaps with a slight preponderance in 
favour of the lower jaw. Oi 52 cases given by German 
authorities, 21 were of the superior maxilla, 25 of the in- 
ferior maxilla ; in 5 both jawa were involved, and one case 
is uncertain (Bntish and Foreign MaUm-Chinu-gmd Rtvien; 
April, 1848). Mr, Salter (/«■. cit.) says: "In five cases 
which I have witnessed, the lower jaw was diseased in four, 
and the upper in one ; whereas four which occurred in the 
practice of a surgical friend were confined to the upper jaw. 
In seventeen instances of which 1 have obtained particulars 
or seen specimens, nine were connected with the superior, 
and eight with the inferior maxilla. The disease is there- 
fore pretty evenly balanced between the two jaws." The 
8t. Bartholomew's Hospital Museum contains excellent 
specimens of both jaws affected by this form of disease. 

Symptoms, — As the disease commences in the alveolo- 
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dental periosteum, the early syiuptonis are those of alveolarfl 
periostitis (see p. 91), 

Pain referred to the teeth is one of tlie earliest symptom 
of the disease, and tiiis, which was intermittent at first, 
becomes at length continuous. The teeth become loose, and 
pus is seen to exude from their sockets. At the same time 
the gums become swollen and tender, and are detached to a 
greater or lesser degree from the alveoli, giving constant exit 
to a purulent discharge. In many cases of necrosis thefac* 
is swollen, so that, if only one side of the jaw is affected, a 
pecidiar lop-sided efl'ect is produced. In the cases oi 
phosphorus-necrosis, however, the swelling of the face is 
much more marked, the soft tissues around the bone beiny 
infiltrated and puffy to an extent which is not witnessed in 
other forms of the disease. One or more openings now 
form externally, through which pus constantly exudes, and 
the probe, introduced tlirough these, readily reaches bare 
and deatl bone. 

The patient's general health has by tins .time become 
seriously affected, owing both to the actual suffering he has 
undei^one, imd to the interference with his nutrition which 
the state of his mouth uecessarily involves ; it being im- 
possible for him to take any but Huid or semi-fluid food, 
and that in small <}uantities. The constant presence of 
most offensive dischaiges in the mouth, and mixing with the 
food, must have an injurious ell'ect upon the patient, though 
this is (|ue3tioned by Salter, who remarks that these patients 
swallow daily many ounces of pus " without any obvious 
detriment to health." The uecrosed portions of bone pro- 
ject more or less into the moutli, and give the patient great 
inconvenience, and in very severe cases of phosphorus- 
necrosis gangrene of the cheeks and lips ensues, with a 
rapidly fatal termination. In less severe cases, the patient 
may drag on a wretched e-xisteuce for months, and sink at 
last fi-oni exhaustion, or may occasionally recover with con- 
siderable loss of bone and defonnity. 

Advanced necrosis of the upper jaw may lead to exten- 
sion of mischief to the brain with a fatal result, as I have 
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myaelf seen on one occasion. The patient was a yonng 
woman, aged twentj-three, iu whom necrosis of the upper 
jaw had existed for nine months, when head symptoms 
supervened, and she rapidly sank and died comatose. At 
the post-mortem examination I found an abscess in the 
anterior lobe of the cerebnini, evidently originating from 
the ethmoid bone, the cribriform plate of which was necrosed 
and perforated, 

7- Mcrnil/ieinafovs Ifea-osis. — Under this name, Mr. Salter 
has described {Cfui/'x Hoiqntal Eeports, vol. iv, and Systtvi of 
Surgery, vol. ii) the form of necrosis of the jaw in children 

Fif!. 42. 




c?(lenial : c, iDternal \1cn of inter-maxilUiT bonti!!' 
which depends upon the poisonous efl'ects of some of the 
exanthematous diseases, and especially scarlet fever. Mr. 
Salter claims to have been the first to call attention to this 
form of necrosis and to trace it to it.s cause, and has met 
with over twenty instances of the affection. In the Patlu- 
Inffical Societr/'« Trmts'idimm (vol. .\i), he has described and 
figured seven specimens of the exfoliation — four after 
scariet fever, two after measles, and one after small-pox. 
The disease appears to occur most fiequently about tlie age 
of five or six years, when each jaw contains the whole of the 
first set, and the germs more or less advanced of the second 
set of teeth ; but Mr. Bryant has recorded {Patkohgicai Soc. 
Trans., vol. x) a case of exfoliation of the intermaiillarj' 
bones after measles m a child of three (Fig. 42) and the 
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boy Barton Blackman, already referred to, is an instance of 
the kind, at the age of teu- 

The disease first shows itself, a few weeks after the occur- 
rence of the feverish attack, in tendeniess of tlie mouth and 
fcetor of the breath, and the gum is seen to be separated 
from the teeth and alveolus. The inflammation really 
commences in the alveolar periosteum and is remarkably 
symnietrical, appearing almost simultaneously on both sides 
of the jaw, and rapidly denuding the hone, thus leading lo 
necrosis and Bub8eq_uent exfoliation of considerable portions 
of it. These usually include the whole depth of the 
alveolus, together with the partially-developed permanent 
teeth ; but no case lias been met with in which the Iowlt 
border of the jaw was involved. 

It is possible that this disorder might be confounded with 
canerum oris in its early stf^je, but the absence of nlcei-atinn 
of the gnm wovild at once distinguish it. 

I am indebted to .Mr. N". Tracy, of Ipswich, for a prepara- 
tion of necrosis following scarlet fever, in a girl of thii'tetm, 
which is preserved in the College of Surgeons Museum. 
The disease was, as usual, symmetrical, hut the right 
side was more deeply involved than the left. On the 
right side the sequestrum, l| inch in length, and g inch in 
depth, contained the permanent first molar and the uncut 
permanent bicuspid teeth, besides a temporary molar ; and 
involved part of the socket of the second permanent molar 
behind, and of the canine in front. On the left side the 
disease involved only a portion of the alveolar border, in- 
cluding a temporary molar tooth. A model, taken three 
years later, showed the permanent gap left between the 
canine and the first molar teeth on the right side. 

A very remarkable extensive necrosis of the lower jaw, 
occurring in a child of four, is shown in Fig. 43, taken, by 
permission, from a specimen brought before the Pathological 
Society by Mr. Waren Tay {Pathological Soc. Tram., 1874). 
The sequestrum includes the whole lower jaw, with the 
exception of one condyle, and the subsequent repair seems to 
have been very complete. The cause of the mischief appears 
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"icTKave been doubtful, but may have been due to the trick 
■of sucking lucifer-matclies, in which the child is said to have 
indulged. Mr. Tuy brought this patient again before the 
Pathological Society iu November, 1883, when there was a 
firm ring of new bone present iji the situation of the jaw, 
•quite strong enough to give suppw-t to artificial teeth if they 
were supplied. At the posterior part of the left aide a sharji- 
«dged tooth has made its appearance lately. He could 
depress and elevate the jaw vigorously. On the left side. 
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where the condyle was wholly removed, there was good 
lateral movement, but on the right side, the movements were 
not 90 free, though -he had no difficulty in chewing food. 

Mr. Salter regards necrosis after typhoid fever as of rare 
occurrence. In the Guy's Hospital Museum, however, is a 
portion of lower jaw, consisting of condyle, angle, and part 
of the body of the bone, separated by necrosis after fever, 
from a boy of fourteen. He recovered with comparatively 
trilling deformity, and the skin remained sensitive, although 
.a lai^e part of the trunk of the nerve must have been 
deatroyed. In St. George's Hospital Museum also there 
specimens of necrosis of the lower jaw and clavicle 
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in fever. A case of very extensive necrosis occurring 
after fever, under Mr. Stanley's ou'e, will be referred lo 
further on, 

8. A'ccnmis folhwi'iff Injur if>i.—~ln tlie chapter on compli- 
cations of fracture of the jaws, attention has been di-awn to 
the necro9is that may follow, especially after injuries caused 
by firearms. The unskilful extraction of ii tooth may lead 
to fracture of more or less of the alveolar margin, followed by 
necrosis, and, according to Tomes, " neci'osis of a portion of 
the bone may follow u^xin the extraction of a tootli, how- 
ever skilfully tliis has been performed ; and it must noi lie 
supposed tiiat tlie operator is alwaj's, or even commonly, 
to blame for the advent of necrosis after the extraction of a 
tooth. The conditions leading to necrosis are, in the great 
majority of cases, developed previously to the removal of the 
tooth, and are quite independent of its removal ; the neci-osis 
would generally have l)een quite as sure, and perhaps even 
more extensive, had the tooth been left in." 

g. Ifeejvsis sccoiidajy tu Ula-ratiim of Ike Mouth. — In 
coses of cancrum oris it is by no means uncommon to find 
a more or less extensive necrosis of the jaw. The acute 
spreading inflammation may rapidly involve the periosteum 
of either or even of both jaws, and lead to necrosis. It is 
very rarely indeed that these cases recover. If they do, 
there is nearly always considerable deformity of the face 
and interference with the movements of the lower jaw. 

Again, necrosis may be secondary to ulceration of the 
mouth, met with in patients suffering from scurvy. Occa- 
sionally ulcerating growths of the face "or jaws may lead to 
necrosis of the jaws. 

lO. Necrosis mitliont -fni/ Apparent Cause. — Slight 
necrosis, limited to a tooth socket, occurring without any 
apparent cause, has already been alluded to (see p. 104). 
Much more extensive necrosis than ihis may occur, however. 
Thus, Stanley mentions the case of a man, aged thirty, who, 
twelve months before he saw him, began to suffer pain in 
his upper jaw, soon aft«r which tlie teeth fell out of their 
sockets and matter was diacliamed into the mouth. When 
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the dead bone was sutticieiitly loosened Mr. Stanley drew 
away the greater pai-t of both superior maxillae. 

A very similar case occurring in a strumous man, aged 
forty, is recoi-ded by Mr. Ernest Hart, in the Lancd, 
July 19th, 1S62, and by the kindness of that gentleman 
I am enabled to reproduce the drawings of the bones when 
removed, and of the patient after the operation. 

A second case, very similar to the above aa respects the 
absence of cause for the disease, has been recently under my 
notice, the i-eport of it having been kindly furnished to me 
Fic. 44 Km. 45. 




by Dr. <iarnhani, of llie Peninsular and Oriental Company's 
Service. The jwtient, aged forty, was an engineer in the 
Company's service, and enjoyed perfectly good health in the 
tropics for some years, but soon after his return to England 
his mouth became sore, sloughing of the gums took place, 
and, when T first saw him, very large jmrtions of the 
alveolus of the lower Jaw were necrosed, and lying exposed 
in the mouth. .Subsequently these came away or were 
removed by Dr. Garnham, and the patient having been 
reduced to an edentulous condition, as regards tlie lower 
jaw, it became necessaiy to apply to Jlr. C. .T. Fox, the 
dentist, for artificial aid. Dr. Garnham attributes the disease 
to depression of the vital powers, owing to long residence in 
warm climates. 




TllEKG is a Blriking dilTerence in the aiiioiint of repair 
that takes place after necrosis of the whole or portions of 
tlie upper and lower jaws. In the latter case the periosteum 
is very active in producing new bone, to take the place 
eventually of that which is necrosed. In the case of the 
upper jaw, however, there is only a slight tendency for repair 
to take place. 

Ujppcr Jim'. — In adult life, except in rare instances, the 
periostenin of the upper jaw makes no effort at repairing 
the mischief wliich has taken ])lace. M. Oilier, of Lyons, in 
his very valuable work La- Il^g/na-'itiim drs Ok, 1867, gives- 
a case of phosphorus-necrosis of the upper jaws where a 
certain amount of new bone was produced, and also one of 
necrosis of the iipper jaw fi-om other causes in which a 
development of osteo-fibrous tissue took place in a young 
woman of nineteen. He quotes also from the practice of 
Billroth, of Zurich, tlie case of a man, aged twenty-seven, in 
whom, after phosphorus-necrosis, a development of plates of 
bone took place. These cases must be regarded, however,. 
as quite exceptional, Trtlat, in his thesis (1857), having failed 
to discover a case of osseous reproduction of the superior 
maxilla. In children, on the other hand, a development of 
tough fibrous tissue takes place, which gradually fills up 
pretty completely the cavity left, and thus, to a great degree, 
prevents the falling in of the cheek and consequent deformity 
which would otherwise occur. In the Museum of King's 
College is a preparation of the nearly entire upper jaw of a 
child, which became necrosed as a consequence of small-pox. 
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and was removed by Mr. Partridge, when am;geon to the 
Charing Cross Hospital. By the kindness oE tlie lat« Mr. 
Canton, I had access to a photogniph of this patient, taken 
within the last few years, which shows the very slight de- 
formity now present, in conseqiienco of this repair of the 
original mischief. 

Tliis statement respecting the repair of a iiecrosetl superior 
maxilla is, at tirst sight, in opposition to the opinion of 
Stanley (" On Itiseases of the Bones," p. 72), who says, 
■■ under whatever circumstances the necrosis has occurred, it 
is not, as I believe, ever followed by the slightest reproduc- 
tion of the lost boue." This I believe to be true quoad 
the reproduction of actual bone, and in the case of adults. 
but the tilting up of the cavity by fibrous tissue I have 
witnessed in young subjects after the removal of tumours. 

Loircr Jaw. — The repair that takes place after necrosis of 
the entire or a portion of the lower jaw may be very com ■ 
plete. As soon as the pus that lias formed has been given 
a free exit, and the acute inflammation has subsided, the 
periosteum begins to develop new bone, which forma a 
more or less complete shell around the necrosed portion. 
Through the cloactc, or openings, in this new shell of bone, 
which correspond to the external apertures on the skin, and 
also from the moutli, the dead bone or sc'jtifsti-uii) can be 
i-eadily examined with the probe, and, when sufficiently de- 
tached and loosened to he readily extracted, it should be 
removed if possible through the month so as to avoid de- 
formity from an external wound. It is of importance that 
this removal should not be undertaken until the shell of new 
bone is sufficiently organised to maintain the shape of the 
original bone, for if otherwise, the reproduction of the bone 
will be interfered with, and perhaps prevented. So soon as 
the sequestrum is removed from the interior of the shell of 
new bone, the space thus left becomes rapidly filled with 
granulations springing up from the whole surface of the 
cavity, and these are soon converted into a fibrous mass, 
which is ultimately developed into bone. In 1 869 1 had 
under my care in University CoU^e Hospital a case of 
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necrosis of nearly the entire lower jaw in a iiiau of twenty- 
two, from whose mouth I extracted several large sequestra, 
including the right condyle. In tliis case, and in others 
of the kind which I have seen, the repair has been of 
the most perfect kind, the movements of the jaw beiuy 
as free as if the articulation had not been interfered 
with. 

In the Mfdko-Cliiruryka!. Tmits., vol. Ivii, is a case of 
phosphorus-necroaia, reported by Sir W. Savory, in which, six 
months before the death of the patient, a lad of eighteen, 
the whole of the lower jaw was extracted, and is pre- 
served in St. ISartliolomew's iluseum. Although " at this 
time there was not sufticient firmness iu any part of the 
region to indicate the formation of new hone, yet in the 
course of a week or two afterwards there was distinct evi- 
dence of new Iwne on either side about the angle, which 
gi-adually extended." The new lower jaw which had been 
formed is shown in Fig, 46, and is perhaps one of the 
most perfect specimens of the kind ever seen. "' In sum, 
shape, and development it is very remarkable. The bone 
is solid and dense, and in two pieces only. The greater 
portion constitutes the whole of the bone, with the exce])- 
tion of the right ramus. This was united to the hotly 
by fibrous tissue, and separated during maceration. In size 
and form, and especially in the absence of alveolar por- 
tions, the jaw verj' nearly resembles the edentulous maxilla 
of a very old person, as shown in Fig. 47." 

In former yeai-s there has been a great deal of discussiou 
concerning the source of this new bone. At the present 
day there seems uo doubt that the new bone can only 
be formed from the periosteum or from any living bone 
which may remain, and that if tlie former is destroyed by 
the acute inflammatory process which caused the necrosis, 
uo repair can take place. In the majority of instances the 
periostemii is not completely desti-oyed, but can form, to 
a greater. or leas degree, uew bone. 

Even when the condyle with a large [jortion of the ramus 
of the jaw is necrosed, complete repair has been found in 
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young subjects. Stanley, however, quotes a case oE this 
kind from Desault, as one " of the least frequent examples 
of the reproduction cif bone consequent on necrosis," and re- 
fers to one recorded by Mr. .Synie. As additional examples 
naay be quoted one by the late Mr. H. (iiiiy {^Pathilogicnl 
Tj-anmctu'm. vol. ii), which occurred in the practice of Mr. 
Keiite, and one by Dr. (!'ooper, of San Francisco, which has 
been already referred to. A case of snb-iwriosteal resection 
of one half of the jaw by JVI. Maiaouueuve, in which com- 
plete repair took place, will be referred to further on. 

On the other hand it should be remarked that several in- 
stances of non-repair of lost bone have been recorded. Thus, 
.Stanley mentions a case under the care of Mr. Perry, which 
will be referred to again, in which no repair took place : and 
three similar cases are to be found in South's Chelius, Also 
in the Lnm-d, .Tanuary 25th. 1S62, it is mentioned 
that a patient from whom Jlr. T, Wakley removed an 
extensive necrosis in 1857, was at that time to be seen 
about the streets exhibiting himself for a livelihood, 
and everting his moutli to show that his lower jaw was 
absent. 

In rare instances the alveolar margin of the bone has 
escaped death although the whole of the rest of the jaw has 
become completely necrosed. Thus, in Mr, I'erry's case, 
mentioned above, altliough the entire jaw was necrosed 
and removed, " nearly all the teeth remained in the moutli 
and were kept together by their connection with the 
gum." 

Extraordinary as it appears that the teeth should thus 
remain in sUu, the fact is undoubted and is confirmed by 
other examples : thus, Mr. Sharp, of Bradford {Mcdico- 
Chiritrgical Transavtiom, vol. xxvii), removed a large seques- 
trum from a young woman, aged twenty, through an incision 
beneath the chin, and all the teeth remained firm. In the 
Medical Tima and Oazritc. of October 30th, 185S, also, it is 
mentioned that Mr. Skey brought l^eforo the students of 
St. Bartholomew's a young man of twenty, from whom, four 
months before, he had removed a sequestrum includiug the 
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entire left side of the jaw from the ramita to tlie symphysis, 
and the right side as far aa the last molar tooth. Tlie 
sequestmm showed the sockets of twelve teeth — viz., all 
those of the left side, and the incisors, canine, and first 
bicuspid of tlie right side ; but the whole ot the alveolar 
border of the right side was not present in the sequefltniru. 
Instead of coming away with the bone, the incisors, canine, 
and first bicuspid of the right side, and even the left central 
incisor, had remained in the gum. The patient now applied 
to Mr. Skey to have these teetli removed, as, althou;:;h they 
evidently possessed vitality and were firmly attached to the 
gnina, they had sunk in position so as to be irregular and 
inconvenient. I have, however, seen one case in which tlie 
teeth remained firm and useful after extensive necrosis ; 
but in tliis cuae the sequestnmi involved only the outer 
plate ol the jaw. the inner with a great part of each socket 
being left for the support of the fangs of the teeth. 

An observation of Mr, Salter's (" System of Surgery," 
vol.ii) deserves notice, and it received conJiniiation from one of 
the cases reconled by Mr. Chalk in the paper already referred 
to. He says, "Thougli it has not been stated in books, this 
rejiair of the lower jaw is but temporary, for after a time — 
often a considerable time — the new bone diminishes by 
absorption to a mere arch, and ultimately there is scarcely 
enough bone to keep out the lower lip, and the chin is 
utterly lost. 1 ha\e had an opportunity of examiniug this 
state of iiarts after the lower Jaw had been removed ten 
years. How far this loss, by absorption of supplemental 
Iwne, may be pre\"ented by supplying it with a function 
through the means of artificial teeth, is a nuestion of theo- 
retical interest and of practical importance." 

One, ahuost constant, pathological peculiarity in cases of 
phosphonis-necrosis has been already alluded to, and deserves 
special notice ; it is the deposit of a peculiar, pumice-like, 
bony material around the necrosed portions ot the lower Jaw, 
for it is not found in cases of disease of the upper Jaw, 
This is doubtless derived from the periosteum, although so 
closely adherent to the sequestrum as to be invariably 
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brought away with it : and though resembling true Ijone i 
Bome particulars, it ia decidedly of a lower development. 

According to Von Bibra (oj/. n't.), who has laboriously 
investigated the subject microscopically, the Haversian canals 
exhibit in part a larger diameter than those of normal bone 
and are empty, except where the deposit appears smooth 
and com]iact, and is partially covered with periosteum. 
They are nut pnmlkl witli the general direction of the bone, 
but are placed ot i-ighl imgh-s to the latter; they interlace 
with one another, sometimes expanding to form sacs, some- 
times contracting, and end with open months on the surfat-e. 
Their mouths are more minute in the most recent de(>osit, 
and appear larger in older layers. Tiie bone corpuscles are 
rounded off or angular, and their circumference is less 
decided ; durbig the progress of the fonnation of the deposit 
they are very large, and their contour propi^rtiouably undc- 
tiiied. Tliey appear filled and dark-coloured : at first they 
are lighter, and they liave i-aniifications like those of normal 
bono, wliich increase in number with the age of the deposit 
The fundamental stmcture of the dejiosit is laminated, anil 
several layers are distinctly seen resting upon one another. 
It extiibits i-ents with which the ramifications of the cor- 
puscles are connected, anil which may ihei-efora be van- 
sidei-ed as i: on tin nations of the latter. Sj)ols are also visible 
liere and there, wliich Von Bibra looks upon as accumulations 
of earthy matter. This matrix of the new deiwsit is ut liret 
very brittle ; after the deposit has been exposed to the 
process of absorption it shows a powdery appearance, a-i if 
sprinkled with a coarse powder. 

It appears, however, that cases of necrosis other than 
those due to pliosphorus occasionally lead to a deposit of 
pumice-like bone upon the 9oi[ue9trnm. Mr. Perry's case 
of necrosis of tlie entire lower jaw, already alluded to (and 
whioh will be found in. i\rti'iu<o in the Mfdit-it-Cbiruriiwiil 
Triiiisiicliimn. vol. xxi), is a case in point, the sequestrum, 
as may be seen from the drawing given of the preparation 
in St. Bartholomew's Musenm, being thickly encrusted with 
new bone, closely resembling that seen in phosphorus cases. 
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The disease in tliis case was attributed to rheumatisni, and 
conesponds very L-loaely to the description given by Di*. 
Senftleben of the latei' stages of acute rheumatic j)enostitis. 
(See p. 103.) He says, " Si)ontaneous separation of the 
sequestrum rarely ensues ; it remains to some extent in 
oi^auic connection mtli tiie osteophytes and ultimately, 
after a number of months, a year, or even more, an opera- 
tion has to be performed, in which both the sequestrunt and 
the osteophytes are removed together." 

Trraimeni of Nii-rmix. — Hearing in luiud that necrosis 
is not a disease in itself, but is the result of a previous 
inflammation, it is evident that the first aim of the sui^eou 
is to prevent this untoward result. Witli this view, the 
principles of treatment laid down in the chapter on indam- 
mation and abscess should be carried out. If, however, 
in spite of treatment the intiammation progi'csses and 
necrosis results, we ha\-e to consider the best way of 
dealing with the dead bone. When necrosis has actually 
taken place and pus has formed, the tendency of the latter 
is to point either in the mouth oi- on the surface of the face. 
In the latter case, one or more sinuses will form, and give 
rise to great disfigurement. Free incisions should therefore 
be made through the gums, and a free exit given to the 
]>us. Decomposition of the discharge must be prevented 
as far as possible, by the fi-uquent use of antiseptic mouth- 
washes and powders. Solutions of iwrnianganate of potasli, 
carbolic acid or boracic acid, together with iixloform or 
boracic acid powders are of great value. When the patient 
is unable to cleanse his mouth satisfactorily by his own 
efforts, the suppurating cavit)' sliould be mopped out with 
sponges, or washed out with a syringe or suitable irrigator. 

Since it is impossible that the patient should masticate 
solid food, it is important that animal food should be 
prepared in a suitable manner, and this may be attained 
by making use of soups or essences of lueat, and by reducing 
well-cooked meat to a mash with pestle and mortar. Uilk 
and eggs form very suitable articles of food, and may be 
supplemented with wine or stout. At the same time, drugs 
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having a tonic action may lie given, such as quin 
iron. 

Most Britiah surgeoua agree in counselling nou-inter- 
ference with the sequestra in cases of necrosis until the 
shell of new bone around is sufficiently developed to main- 
tain the form of the jaw ; they are then to be extracted 
through the mouth, if possible, and if not, tlirough incisions, 
placed BO as to cause as little subaeriuent deformity as 
possible. When the sequestrum, although partially de- 
tached, is not ready for removal, and greatly inconvenieucL'S 
the patient, a part may be clipped off" with the bone forceps, 
90 as to present a smooth surface, and if the teeth are loose 
and troublesome they liad better be removed at once, but 
if firm they should be left, since, as has been shown, they 
iccasionally become useful. The caution already given, 
against interfering with the permanent set of teetli in cases 
of necrosis in cliildren should be borne in mind. 

Some Continental surgeons, however, interfere at an 
early date, and among them Professor Bdlroth, who, accord- 
ing to the report of the meeting of the Medical Congress at 
Zurich in 1861 (Medical Times and Gazette, June 8th, 1861), 
" penetrates immediately, with one incision, which lie makes 
jiarallel to the necrotic part, through the skin down to the 
bone ; he then scrapes off the periosteum with its bony 
layers upwards and downwards, by means of a raspatorium, 
and saws smaller or larger pieces of bone out of the jaw : 
or lie nipa those pieces off by means of bone-pincers. In 
a few cases it appeared advisable to disarticulate at once 
one or both coronoid and condyloid processes of the lower 
jaw, which was very easily done, as the joint had become 
very loose in consequence of the long suppuration. Of the 
six cases shown by the Professor, two were healed, and 
amongst them was one of total resection of the jaw in a 
woman of thirty-five years. This case was in so far re- 
mnrkahle, as two apparently healthy teeth had remained in 
the periosteum, which had become partly ossified, and 
in the gutus, which bad remained healthy ; and these 
have now been used for seven months. Mastication is not 
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impaired, ami the woman has a much healthier appearance. 
Tlie second case in whicli the resection of oue~half of the 
jaw was performed, is also well healed; but the mouth 
is, of course, crooked. Two eases, in which a partial re- 
section has been made, are progressing favourably ; in itn- 
other case the treatment with mercury aud iodine has been 
commenced." 

When the whole lower jaw is necrosed it is necessary to 
divide it before it can be extracted. This may be done, as 
in Mr. Perry's case, by making a section with the saw near 
the angle on each side ; or, better, by dividing with the saw 
at the symphysis, either without external incision, as in Mr. 
T Smith's case, or after reflecting flaps of skin, as in a case 
of Sir J. Paget's, wliich will be found in the Lancet, 1862. 
In a case of necrosis of the entire lower Jaw, from phos- 
phorus, whicli was in tlie London Hosjiital under Mi. 
Adams' care, that gentleman preferred to divide the sym- 
physis with a mallet and thisel, and the case is moreover 
remarkable fi-om tlie unusual occurreuco of secondary 
haemorrhage, for which ligature of the common carotid 
became necessary — the patient eventually recovering. The 
case will be found in detail in the MnUml Thus mid Gazeitr, 
1863. 

Under the name of " Sub- periosteal Resection," operations 
Jiave been described by foreign surgeons, which in no 
respect differ from the extraction of sequestra as ordinarily 
practised, and of which the following case, taken from the 
Lancet, of 1863, is a good example: "M. Kizzoli, of 
Bologna, submitted to the Surgical Societj' of Paris a case 
of necrosis of the lower jaw, from the fumes of phosphorus, 
in a man aged tifty-six years, in which the sequestra were 
removed through the mouth. ]\I. liizzoli made incisions on 
either side of the gums, scraped the thickened periosteum 
with a spatula from the dead bone, aud removed the latter 
piecemeal. The preserved periosteum generated new bone 
in the place of the portions taken away, whicli comprised 
the body and part of the ramus on each side. It was, how- 
ever, soon found that the upper part of the ramus and the 
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condyle were also diseased ; these portions of bone were also 
removed thtouyh the mouth with the same precautious, and 
the iieriosteum again acted in the same way. Eventually 
the man was able Do use his jaw and inasticate, though de- 
prived of teeth. M. Forget, who reported on the caae. 
observed, very justly, that them was nothing new in the 
action of the perioatenm in necrosis of hones, surgeons having 
long acted upon this periosteal properly in such cases. M. 
Floui'eus had pointedly said, ' Take away the bone, preserve 
the periosteum, and the preserved ixiriosteum will restore the 
bone ;" but this applies less to cases of necrosis of hone than 
to cases of experiments on animab, and operations performed 
on liealthy bone and periosteum. And even in these cases 
it should be remembered that osseous substance is reproduced, 
but not the actual bone as it existed before the resection." 

In some cases, however, incisions have been made at a com- 
paratively early stage, before the shell of the new bone has 
been formed, and the sequestrum immediately extracted, with 
good i-esults. It may be doubted, however, whether there is 
any real gain in such procedures, either in time or result, 
since the repair is no more rapid than if the sequestmm 
were left, and there is the additional risk both of the actual 
operation, and of the deformity which may result from the 
premature withdrawal of the sequestrum. A case from the 
l)ractice of M. Maisonneuve, illustrating the pi'actice in the 
lower jaw, will be found in the C'umptes Bcndm, April, 1861, 
In his standai"d work, " La IWgeneration des Os," M. Oilier. 
of Lyons, gives two cases of subperiosteal resection, one of 
the upper and one of the lower jaw, for necrosis, in neither 
of which was there any osseous development ; and these 
cannot, therefore, be regarded as very satisfactory examples 
of a proceeding whose great aim is the development of new 
bone. 

With regard to the prevention of phosphorus-necrosis, thu- 
following extract from Mr. Simon's report to the Privy 
Council (1863), may be quoted with advantage, as giving 
the results of Br. Bristowe's careful investigation of the 
subject : " The dangers to which I have adverted, as 
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belonging to the phosphorus industry, belong exclusively to 
working mtli common phosphorus. Working with amor- 
phous phosphorus is unattended with danger to health. 
Since, however, it appears that, with reasonable precautions, 
the use of common phosphorus for match-making need not 
be an imwholesome occupation, I cannot say that, in my 
opinion, the substitution of amorphous for common phos- 
phorus in the manufacture is, for sanitary purposes, an 
object to be unconditionally insisted on. Yet having regard 
to the fact that amorphous phosphorus not only is manufac- 
tured without danger to the worker, but that its use in 
lucifer boxes also involves infinitely less danger of fire than 
belongs to common lucifer matches, I think that the substi- 
tution is altogether one to be desired. And, of course, with 
reference to any restriction which the legislature might think 
of imposing on the utilization of common phosphorus, it 
would deserve to be remembered that manufacturers would 
have at their option the alternative of using, without restric- 
tion, the innocuous amorphous material" 




UsiiBB the head of diffused hyperostosis it will be con- 
venient to group together those remarkable examples of 
hypertrophy of the m axilla!, and more or less of other bones 
of the face and cranium, which have occnired from time to 
time, and have been recorded by Howship, Grtiber, Astley 
Cooper, Eickersteth, and others. Tiiese cases form a group 
of diseases of bone of which we know very little as to either 
their etiology or pathology. They seem to fall into two 
chief divisions. 

1. In this group the hypertrophy is limited to the jaws 
or the bones of the face or cranium, and may be called 
Diffused Syperodosis. 

2. In some cases the hypertrophy is not limited to the 
bones of the face or cranium, but may involve other bones, 
especially those of the extremities. For an accurate descrip- 
tion of these cases wo are indebted to P. Marie. 

Diffiiseii Hifperostusis of Face and Cranium. — In these 
cases the aspect of the face may be considerably changed, 
presenting a somewhat leonine aspect, for which reason 
Virchow applied the term " leontiusis ossea." 

One of the earliest cases was put on record by Mr. 
Howship in bis " Practical Observations in Surgery " ( 1 8 1 S). 
The patient, when about forty-Hve years of age, and 
apparently in perfect health, was exposed to a cold wind, 
immediately after which lie perceived an itching and heat 
in his eyes, and swelling of the face rapidly supervened. A 
small tumour formed just below the inner angle of each eye, 
which burst, and, after twelve weeks, he was able to resume 
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iuB employment. He sufi'ered from inflammatory attacks 
in the tumours, with much pain iu the head, on more than 
one occasion, and consulted many medical men, but no 
treatment relieved the disease or retarded the growth of the 
tumours, which increased slowly, and were of stony liardness. 
The eyes were projected from the orbits by the tumours, and 
the right eye inflamed and burst, while the left was 
accidentally ruptured by a blow. The patient lived to over 
sixty years of age, and died of apoplexy, having been 
occasionally maniacal during the last two years of his life. 




The accompanying portrait (Fig. 48) is taken from Mr. 
Howship's work. The skull of this patient is preserved in 
the College of Surgeons, and shows, as might he anticipated 
from the portrait, two large masses of almost exactly 
symmetrical form and arrangement, which have partially 
coalesced in the median line. The growths are as hard as 
ivory, and consist of a very close cancellous structure. They 
project more than three inches in front of the face, and an 
inch beyond the malar bones on each side : they completely 
fill both orbits, the cavities of the nose, and, probably, both 
antra, and they extend as tar backwai'ds as the pterygoid 
plates of the sphenoid bone. In the Catalogue of the 
Museum it is stated that the man attributed the growths to 
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repeated blows received on the face iu fightinp, but Mr. 
Howship makes no mention of this ; and the infonnatioii 
was probably derived from Mr, Laogstalf, in whose collection 
the preparation originally was. 

A skull of B. Fenivian, also in the Museum of the College 
of Surgeons, exliibits the same form of disease, but of a more 
diffused character, all the bones of the face, as well as the 
frontal and the adjacent parts of the sphenoidal and parietal 
bones, being enlarged and tliickened in a remarkable manner. 
The nasal fossfe and orbits are nearly closed, the superior 
maxillary bones, and the orbital portions of the malar and 
frontal bones, having grown into great knobbed and tuber- 
cular masses, iu which their original form can be hardly 
discerned. The bard palate is similarly diseased. The 
lower jaw is enormously enlai^ed at its right angle, and in 
the greater part of its right half it measures upwards of 
five inches in circumference, and all but three of its alveoli 
are closed up. A section of the lower jaw shows that its 
interior is composed of an almost uniformly hard and com- 
pact, but finely porous, bone. There is no historj' attached 
to the specimen. 

Sir Aatley Cooper's patient was a IJillingsgate fish-woman, 
long remarkable for her liideous appearance, who died of 
apoplexy in St. Thomas's Hospital, in the museum of which 
institution the skull is preserved. In connection with each 
superior maxilla is a rounded bony growth, extending from 
the lower ]uargin of the orbit to the raots of the alveolar 
processes. The cavity of each antrum is occupied by the 
growth, which by its projection has encroached upon the 
nasal iossie, and filled the frontal and ethmoidal sinuses. 
The case, therefore, closely resembles Mr. Howship's 
specimen, 

Mr, Bickerstetli's very remarkable specimen was exhibited 
to the Pathological Society of London in April, 1866, 
by Dr. Mui'chison, and its description in the Society's 
Tranmdions is illustrated with admirable lithographic 
■drawings. 

The piitient, who died at the age of thirty-four, first 
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noticed au enlargement of the bones of the face when a boy 
of fourteen. The swelling of the face gradually increased, 
and thirteen years after it^ commencement a similar bard 
swelling appeared along the course of the left fibula. About 
two years before death he began to sufl'er severe pain, which 
continued to his death, this being the result of emaciation, 
consequent upon the encroachment of the disease upon the 
mouth. All the bones of the head are more or less involved 
in the disease, with the remarkable exception of the occipital 
bone. The malar bonea are developed into dense globular 
masses, the size of an orange. The palatal processes of the 
superior maxilla; are also greatly diseased, a rounded mass 
projecting down on each side so as to fill iip the cavity of 
the hart! palate to a level with the alveolar ridge. The 
lower jaw is enormously thickened in every direction, the 
right side more so than the left. Little trace can he seen 
of a condyle, coronoid process, or sigmoid notch, the whole 
being fused into one uniform globular mass. 

A very elaborate account of the specimen, with measure- 
ments and loicroscopical appearances by Mr. I>e Morgan, 
will be found in the seventeenth volume of the Pathological 
Society's Transact ioiui, from which the above is condensed. 

A fourth specimen ia preserved in the Srus^e Dupuytren, 
in which both upper and lower jaws are extensively aftectcd ; 
and specimens showing the disease in a lesser degree will 
be found in the museum of the Dental Hospital, Leicester 
Square, and elsewhere. 

In all these specimens the external surface of the bones 
aCTected is more or less coarsely tuberculated ; tlie tissue is 
hard and dense, and minutely perforated for the passage of 
blood-vessels. In the case of the lower jaw of the Peruvian 
skull, the interior is composed of an almost uniformly hard 
and compact, but finely porous bone. Traces of the original 
walls of the jaw are dbcernible nearly au inch beneath the 
surface of the most enlarged part, hut its interior is filled up 
with the same kind of osseous substance as that which is 
outside the trace of the wall. 

A microscopical examination of the St. Thomas's Hospital 
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Bpeciinen " ahows it to consist of two kinds of bony matter j 
one firm and compact, while the other is more or less soft 
and spongy. In the former, Haversian canals occur, liaving 
concentric laminse around them, but in the spongy portion 
cancelli only are present, and the bone exhibits a granular 
structure, with nnmerous bony cells arranged in no definite 
order." 

In* Mr, Bickersteth's specimen, " The compact structure 
is traversed in every direction by large branching and com- 
municating vascular canals, forming in some places a close 

network The spaces between the canals are filled 

up by bone-tissue of ordinary character. The lacunie are 
in general very numerous, but they are small, and for the 
most part elongated. Very few traces of true Haversian 
systems are to be seen," 

It is stated in the report upon the last specimen, that the 
microscopical appearances are nearly identical with those of 
the Peruvian skull in the Hunterian Museum. 

In the Museum of St. Bartholomew's Hospital is a 
specimen showing obliteration of the antra, due to hyper- 
trophy of the bone, of the same character as in the specimen 
described above, but in an earlier stage. Mr. Stanley ("On 
Diseases of the Bones," p. 297) gives the case of a girl of 
fifteen years in whom enlargement of the nasal process of 
the superior maxilhc had been observed for eight years, and 
was increasing. There was no external deformity, but it 
was thought advisable to interfere at an early date, when 
it was found that obliteration of thj antrum had already 
taken place, as in the preceding case. The entire jaw was 
removed, but the patient unfortunately died of erj-sipelaa. 

In the Museum of Xing's College is another specimen, 
which shows well the obliteration of the antrum by hyper- 
trophy of its walla The tumour was removed in 1842, by 
Hir William Fergusson, from a girl of twelve, in wJiom some 
enlargement of the face had been noticed from the age of 
four, and whose portrait is shown in Fig. 49. taken, by 
permission, from that eminent surgeon's " Practical Surgery," ■ 
The patient made a perfect recovery, and the particulars of 
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the case will be found in the Laricet o£ Febraary and March, 
1842. Fig. 50 shows her portrait after recovery from the 
operation. 

In the same museum is a specimen of the disease in the 
ramus oE tlie lower jaw, removed by the same surgeon from 
a girl of thirteen, by sawing in frout of the molar teeth and 
disorticulating. The patient made a good recovery. 

I have now met with several cases more or less closely 
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Fig. 50. 




resembling those described above. The most marked one 
was in a lady, aged thirty-nine, who had a blow on the 
right cheek when fourteen, and noticed an out^Towth when 
about eighteen, Wlien slie was brought to me by Mr. 
Salzmann, of Brighton, I found a very marked projection 
of the right cheek, due to an enlargement of the soperior 
maxilla, which was smooth and uniform on its surface. 
Without any external incision I succeeded in gouging away 
a quantity of dense bone without opening any antral cavity, 
and thus reduced the face to a symmetrical appearance. 
The cure has, I believe, been permanent. 
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A remarkable case of hyperostosis with hypertrophy of 
the tissues ot the correaponding side of the face has been 
under my notice for fourteen years. The patient, a liealthy 
l)oy, aged twelve, was sent to me in November, 1S69, by 
Mr. Giles, of Ptaunton-on-Wye. under whose care he had 
been from birth. When three months old the patient's face 
was noticed to be enlarged on the left side, and this 
enlargement gradually inci'cased until he presented the 
appearance shown in Fig. 51, from a photograph taken in 




1869. The left superior maxilla had shared in tht 
trophy, and the condition of the palate and teeth is shown 
in Fig. 5 3, reduced from a cast, where it will be seen that 
the temporary incisors and canine teeth are still up. xitii on 
the diseased side, though they have been replaced by the 
permanent teeth on the healthy side. I removed the left 
guperior maxilla on December ist, 1869, iu the hope that 
the removal of the bone and the necessary incisions in the 
cheek would lead to a permanent relief of the deformity. The 
patient made a perfectly good recovery, and I subsequently 
endeavoured to open the eye and to destroy a portion of the 
tissue of the cheek, but without much permanent success. 
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the patient's condition two years after the operation being 
as unsightly ns before. In 18S3 I received from Mr. 
Oiles Iat«r photographs of this patient, which show that 
the hypertrophy of the soft parts has kept pace with the 
patient's growth, 

A section of the removed upper jaw showed considerable 
condensation of the bone, and the fact that the permanent 
incisors and canine teeth, together with the uncut molars, 
wer« imbedded in the bone, and holding very much their 
natural relations to the temporary teeth (Fig. 53). Mr, 
Charles Tomes, who kindly examined the specimen micro- 
scopically, reported that " the structure is remarkable on 
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accoiiiiL ■■( i\i:' alisriii.'i; of wiill-dcveloped regular Haversian 
systems. The hone is everywhere excavated by large 
irr^'ular spaces, around which there is but little appearance 
of lamination, so that it presents some little resemblance to 
so-called 'primary bone'; the lacunse are arranged somewhat 
irregularly. None of the peculiar branched vascular canals, 
figured by Mr. De Morgan in his account of the microscopic 
characters of Mr, Bickersteth's case, were observed in their 
sections. Tltat the whole of the bone has from an early 
period participated in the morbid action is indicated by the 
fact that, although the teeth have attained to something like 
the stage of development appropriate to the patient's age, the 
alveolar border has not the development of the Jaw in the 
antero- posterior direction, being insufficient to allow of the 
second permanent molar coming down and ranging with the 
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other teeth. Tlie second molar is a small tooth, and the 
wisdom tooth is greatly stunted." 

Etwlqi'i. — Most of the casea have presented early In their 
course symptoms pointing to an inflamniatorj' condition of the 
bone, aH'ecting probably Ixith the periosteum and the osseous 
substance. The cause of this inflammatory condition it seems 
impossible definitely to state. It appears to be entirely 
unconuected with syphilis or tubercle, and to be completely 
beyond the control of remedies. Some of the eases have 
followed a blow, such as a kick from a horse, and it is 
possible that the inflammation thus caused may have started 
the disease. There is nothing to support the view of 
Hushche that the hyperostosis may be a manifestation of 
rickets. The most probable explanation is that ofl'ered by 
Virchow and O. Weber. These observers consider thai 
erysipelas, which has been a marked feature in some of the 
cases, has started the disease. They look upon the hyper- 
trophy as anolofjous to the elephantiasis that may occur in 
soft tissues, and which is generally closely associated with 
erysipelas, 

Tmttmenl. — Drugs seem to have no influence upon these 
cases. Lesser degrees of enlargement of both upper and 
lower jaws of the same kind are not very uncommon, and 
in one or two patients I have certainly seen good follow the 
prolonged administration of the syrup of iodide of iron. It 
is very doubtful, however, whether these were really cases of 
diffused hyperostosis. In the 31st vol. of the JPalhoh'giad 
Sticii-tys Transact iiins, Mr. R. W. Parker gives a drawing of 
remarkable symmetrical hyperostoses of the angles of the 
lower jaw in a girl of twelve, which he considQi-s to be the 
result of congenital syphihs, and the subsequent history 
confirmed the diagnosis, the gummata disappearing under 
treatment. 1 have, however, twice been consulted for 
precisely similar hypertrophy uf the angles of the jaws 
occun-ing in perfectly healthy young women, one being the 
daughter of a medical friend, in whom there was no suspicion 
of congenital taint. 

When the disease affects only one of the mnxillte, which 
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is its favourite seat, operative interference will be advisable. 
Several cases have been already mentioned where removal of 
the Jiypertrophied maxilla was followed by a Bucceasful 
result. 

The cases of " Osteitis deformans " described by Sir Jamee 
Paget (Mfdieo-Chirin-jfieai Transactions, vol. U) do not come 
into the same category as the cases given above, for though 
tlie cranium is often affected, the facial bones have a 
singular immunity from tbat disease. In several of these 
cases also there was found cancer in some part of the body. 
But tliat cancer may co-exist with hyperostosis of the jaw 
bones is shown by a case recorded by Dr. Cayley {PathdogirM 
Society's Trans., vol. xxix), where cancer of the lung was 
found together with hyperostosis of the lower jaw, which 
pi'csented the following appearances : " The lower jaw was 
uniformly enlarged and the alveolar border projected beyond 
that of the upper one, with which it could not be brought 
into apposition. All tlie molar and pre-mo!ar teeth were 
wanting, and the sockets of the molar teetli, except that for 
the first right and the last left one, were filled up with bone ; 
the socket of the first right molar was much enlarged and 
would admit the tip of the little finger : it was continuous 
with the socket for the adjacent bicuspid, which had itself 
ulcerated thraugh the anterior surface of the jaw. Tlie 
alveolar border of the bone was greatly expanded, especially 
in the molar regions, where it measured in depth two inches 
and a half. The rest of the bone was also greatly increased 
in thickness, the groove and foramen for the inferior dental 
vessels and nerve were remarkably deep and wide. The 
condyle on each side liad a short thick neck, and the sigmoid 
notch was wider and less deep than usual. The angle was 
very obtuse, as iu edentulous jaws." 

GcTiernl DiffuacAl Hjiperosiosis. — P. Marie has divided these 
cases into two classes. 

The form more frei]uently met with he Xensa AcTomt^aly. 
In these cases there is hypertrophy of the soft tissues as 
well as of the bones. The bones chiefly afi'ected are the 
distal extremities of the limbs, the lower jaw and the bones of 
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the cranium. The enlargement of the lower jaw may be a 
very prominent feature in the case. 

In the other class there is no affection of the soft parts, 
and the jaws are very seldom involved. In exceptional 
cases the superior maxillse have been found enlarged. These 
cases seem to be connected with various chronic pulmonary 
diseases, and P. Marie looks upon this connection as more 
than accidental (Sevtie de M^decine, April, 1886). 




Bepoue entering upon the consi deration of the diseases of 
the antt'um, it will be convenient to say a few words re- 
specting the anatomical relations of that cavity. Known as 
early as the time of Galen, but connected inseparably with 
the name of Highmore, who described it aa " conical and 
somewhat oblong," the antrum lias been more or less cor- 
rectly described by all modem anatomists. Holden coru- 
l>ares it aptly enough to " a triangular pyramid, with the 
base towards the nose and the apex towards the malar 
bone ; " and mentions the occurrence of " tliiu plates of bone 
which are often found extending across the antrum." The 
accompanying illustration, copied from Testuit's Tmiti d" Ana- 
tomic humaiiie, shows the antrum e.iposed by removal of its 
outer wall (Fig 54). The most comprehensive account of 
the antrum in modern times is to be found in a paper by the 
late Mr. W. A. N. Cattlin, F.R.C.S., in vol, ii of the 
Tra)uiactions of the Odonfo/ogical Socicli/ 0/ London-, and I am 
enabled to reproduce some of his valuable illustrations. 

As tlie result of the examination of a hundred specimens, 
Mr. Cattlin found that, as a mie, the antrum is larger in the 
male than in the female, and that it diminishes in size with 
extreme age. In the young subject, likewise, the cavity is 
small, and its walls compaiatively thick. Fig. 5 5 shows, 
in a transverse section, both the roof and floor of mi adult 
antrum of the common shape and size, capable of containing 
two and a half drachms of fluid. The capacity of the 
antrum varies between one drachm and eight drachms of 
fluid. The two antra are often unsymmetrical both in size 
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and shape. Tlie antrum may extend into tlie malar bone, 
forming an irregular supplementary cavity there. The 




moat remarkable variation, however, is due to the develop- 
ment of ridges of bone which subdivide the antrum into 




cavities of varying size and shape. Fossse of considerable 
size are often fouud in the floor of the antrum, particularly 
at the anterior and posterior extremities, of which Fig. 56 ia 
a good example, showing on one side a perforation by Ein 
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alveolar aliscess. A rare form is when fossfe or cells are 
developed beneath the orbital plate, or a enl <k sac is formed 
close to the lachrymal groove. The position and aize of 
the opening between the antrum and the middle meatus of 
the nose are points of some importance. The size of the 
aperture found in a macerated superior maxilla gives a very- 
exaggerated idea of the opening in the articulated skull, 
when it is encroached upon by the palate, inferior turbinated 

Vw. s6. 




and ethmoid boues, which narrow and subdivide the opening 
into two, In the recent subject these are covered in by 
the mucous membrane of the nose, so that as a rule there is 
only a small oblique aperture left in front of the unciform 
process of the ethmoid and cltae behind the lufundibulum. 

It should be observed that this opening is at the upper part 
of and not near the Hoor of the antrum, and that it opens 
into the middle, meatus of the nose. Occasionally a second 
small aperture is found behind this, and nearer to Uie floor 
of the siuus, which has beeu regarded as a natural formation. 
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M. Girald^s, however, in his IlriihrrKhen siir les Kysies 
Muqiicta: dit Sinus MaxUluirc (Paris, i860), maintains 
that the posterior opening, when it exists, is always the 
result of pathological change, and that the anterior opening 
is into the infnndibuluni, and not into the meatus itself. I 
believe that slight variations in the position of the normal 
opening exist. There is no douht that the opening is 
small, frequently guarded by a valvular flap of mucous 
membrane, and generally considered to be inaccessible to 
the pass^e of instruments from the nose. Zuckerkandl, 
in his Nvrmah und. paihologische Anatomic der NasnUiiiiilt 
■and ihrer jtjtcniiialiackcii Anhamje (Wien, 1882), gives 
measurements of the ostium maxiliare. The smallest was 
3 milUmetres in diameter, and the largest was 19 mm. long 
and 5 mm. broad. The average measurement was 7 to i 1 mm. 
in length and 2 to 6 nmi. in breadth. Its inaccessibility 
from the anterior nates is due to two causes — one, the 
situation of tlie valvular flap of mucous membrane which 
conceals the orifice from view ; the other obstacle is due to 
the downward projection of the middle turbinated bone. 

Theodore Heryng, however, in a paper in the British 
Journal of Dental Science (1889), makes the following 
observation : " I find that with a little practice it is very 
easy to probe the maxillary bone after using cocaine, and in 
the majority of cases without causing the patient any paiu. 
The probe I use is an ordinary thin one provided with a 
kuob and bent at a right angle, the short arm of which 
must be about "& mm. long. It is introduced by means of 
Duplay's speculum for a distance of about two inches into 
the middle nasal meatus, with the beak looking down. It 
is then rotated slightly towards the outer wall, and gently 
drawn forward and inserted sideways into the ostium. If it 
finds the opening it gels hooked in. It is easy to measure 
the size of the opening by gently moving the probe back- 
wards and forwards. As a rule it is about 3 or 4 mm. 
wide. In one ease only — one of distension of the antrum 
with swelling of the cheek — I found it impossible to intro- 
duce the probe." 
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The disease of the antrum may be divided into the 

following groups : 

1. Inflammation and auppuration — Empyema antri. 

2. FiatulEB of the antrum. 

3. Cystic disease — Hydrops antri. 

4. Tumours of the antrum. 

I. Jnjlain)n<iti<yii find Suppumtion. — Although in practice 
we only meet with cases of inflammation of the antrutn 
which have gone on to suppuration of the lining membrane, 
yet there is no doubt that a catarrhal inflammation, probably 
lasting a considerable time, has preceded the formiition of 
pus. The catarrhal inflammation, however, gives rise to no 
symptoms so far as we know at present, and therefore we 
only discover these cases when the antrum is distended 
with pus. 

Formerly abscess of the antrum, or " Empyema antri," as 
it has been called by 0, Weber, was regarded a3 a rare 
disease, but of recent years it has been frequently met with, 
especially since the publication by Ziem of his paper on the 
subject in 1886. Owing to the difficulty of diagnosis, no 
doubt many cases were formerly overlooked. Up to iSSii 
ffiem had treated the astounding number of 227 cases. 

EtioUxiy. — So far as we know, the inflammation never 
commences in the antrum itself, but the lining membrane is 
invaded by inflammation from neighbouring structures. 
Hence probably in all oases the disease is secondary to 
inflammation elsewhere. In the large majority of cases the 
primary trouble is either in the ttetli. or the nosi'. There 
is considerable difference of opinion regarding the relative 
frequency with which these causes act. I believe that 
inflammatory conditions of the teeth are by far the most 
frequent cause. The roots of the first and second molar 
teeth often, and tlie bicuspids and canine occasionally, form 
prominences in the floor of the antiiim ; and when these 
teeth become carious, the thin plate of bone covering their 
fangs not unfrequently becomes affected, and disease is 
set up in the cavity. Tlie fangs of the first molar tootli 
are occasionally found in health to be uncovered by lione. 
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and to project beneath the lining membrane of the antrum ; 
and under these circumstances, irritation and inflammation 
would be still more likely to occur. But an abscess may be 
formed in tlie alveolus, and eventually burst into the antrum, 
though connected originally with teeth not usually in 
relation with the cavity. Of this a case was described to 
me by Mr. Margetsou, of Dewsbury, where the teeth 
affected were the canine aud incisors. This perforation of 
an alveolar abscess is seen also in Fig. 56. 

Priinkel is strongly of opinion that the chief cause of 
abscess of the antrum is to he found in inflammatory 
conditions of the alveolar periosteum. He also points out 
that, of all the accessory cavities of the no.se, the antrum is 
the one most commonly affected, a point strongly in favour 
of the dental origin of the disease, 

Zuckerkandl and others, however, believe that the primary 
trouble more often arises in the nose. There is no doubt 
that in some cases infection may come from the nose. 
Thus, Bayer has published several cases of polypoid degene- 
ration of the mucous membrane of the middle meatus leading 
to empyema antrl G^rard-Marchant, in the Traiii lU 
CkiriLrgic of Duplay and Reclus, mentions a case of acute 
catarrh of the nose in intluenza that was followed by abscess 
in the autruni. 

Among rare causes of antral abscess we may mentiou 
blows on the face, leading to fracture and suppurative ostitis 
of the superior maxilla ; operations on the face, as in the two 
cases of resection of the infra-orbital nerve, mentioned by 
Langenbeck ; violent blows on the face without fracture of the 
bone ; sypliilitic necrosis of the superior maxilla ; and finally, 
the entrance of foreign bodies, as in a case recorded by 
Mr. Moore in the third volume of Transactions uf the Clinical 
Society, in which, he believed the abscess to be due to the 
ingress of particles of food by the side of a tooth, though 
the facts might possibly bear a diUerent interpretation. 

Syviptoms, — Owing to the more accurate study of antral 
abscess of recent years, the description of the symptoms 
which was generally accepted as characteristic of the disease 
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lias had to be modified. Thus, it was stated in the last 
edition of this book tliat " tlie symptoms of BUppuration in 
the antrum are at first simply those of iDllaiiimalion of -the 
lining membrane — dull, deep-seated pain shooting up the 
face and to the forehead, tenderness of tlie cheek, with 
some fever and constitutional disturbance ; but occasionally 
the pain is most acute, and of a shai'p, stabbing, neuralgic 
character. A slight rigor may usher in the formation of 
mattijr, which will find its way into tha nostril when the 
liatient is lying on Ids sound gide." 

Although this descriplion applies accurately enough to 
one fonn of antral abscess, yet it does not apply to the large 
majority. For we have to remember that the symptoms 
vary according to the amount of drainage tliat can take 
place thi'ough the ostium niaxilJare, and hence it is convenient 
to divide cases of nnpyrnut aniri into two classes — one in 
which there is a tree exit for pus into the nose, and one iu 
which the ostium niaxillare lias become blocked. 

(a) Almcrss with jiatcnt Oitinm MariUare. — Pain is by no 
means a constant or marked syinjitom. It may be quite 
absent, or may be referred to the frontal or supra-orbital region. 
Pain in the malar region is the exception in tliese cases. 
Swelling of the clieek is seldom present, and if present 
probably indicates abscess in the antrum caused by dental 
cysts. The most characteristic symptom is an intermittent 
discharge of pus from one nostril (e.^cepting in the rare 
cases of double empyemata). The periodicity of the dis- 
charge is explained iu the following way. When the patient 
lies down the pus trickles backwards to the pharynx, but 
when he sits up, especially with the head inclined to the 
healthy side, tlie pus Hows from the nostril corresponding to 
the antrum affected. Another peculiarity is that the patient 
notices a distinctly disagreeable odour, compared to rotten 
fish, but the odour is not perceived by other people. 

An important consequence of an unrecognised empyema 
of the antrum is the damage done to the digestive organs 
by the constant swallowing of purulent fluid during sleep. 
Under these circumstances, tlie patient is always ailing, is 
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unable to take food in the morning, and may be reduced to 
a atate of great prostration, even dangerous to life. TLe 
usual remedies for indigestion are likely to be of little service 
so long as the purulent drain continues, 

(6) Abscess vnth Mocked Ostium Maxillare. — In exceptional 
cases the pus, not finding an exit, distends the antrum, caus- 
ing partial absorption of the walls, and thus both bulging out 
the cheek and thrusting up the floor of the orbit. Fig. 57 
shows the prominence of the I'hefk thus produced in a 




patient under the care of Sir William Fergusson. Under 
these circumstances the affection is readily recognised by the 
peculiar crackling which is perceived when the thinned bone 
is pressed upon, and the matter, if not evacuated, will shortly 
find a way out for itself, either by the side of the teeth, 
through the front wall of the antrum, or through the floor 
of the orbit ; in either of which cases considerable necrosis 
and ultimate scar are likely to be the consequences. 

In these cases pain is generally a prominent symptom, 
esiJecially in the cheek, and fever, occasionally with rigors, 
is sometimes present. 
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lie 'elevation of the floor of the orbit already described 
may simply displace the eyeball and render it temporarily 
blind, as in a case recorded by Mr. J. Smith, of Leeda 
{Lancet, February 14, 1857), or it may lead to permanent 
amaurosis — a point to which Mr. Salter called esjjecial 
attention in the Medico-Chimrgical Transcidioiis for 1862. 
Mr. Salter's patient, a young woman, twenty-four years of 
age, was attacked with violent toothache in the first right 
upper molar, which was followed by enonnoiis swelling of 
the side of the face and intense pain. The eyeball then 
became protruded, and she soon after perceived that the eye 
was blind. Shortly after the establishment of these symp- 
toms, " abscess " of the antrum pointed at the inner and 
then at the outer canthus, and a large discharge of pus at 
hoth ori6ce3 followed ; these orifices soon closed, but the 
general symptoms of the jjart continued unchanged — the 
swelling of tlio face, protrusion of the globe, and blindness. 
This state of things lasted for about tliree weeks, when tlie 
patient was sent to Guy's Hospital, and admitted. At this 
time the patient exhibited hideous disfigurement from swell- 
ini; of llie face, cedoma of the lids, and lividity of the sur- 
rounding integument. UiKin examining the mouth, it was 
found that the carious remains of the first right upper molar 
appeared to be associated with and to have caused the dis- 
ease. Together with the other contiguous carious teeth, 
this was removed, and led by an absorbed opening into the 
floor of the antrum. The iL-emorrhage whicli followed the 
operation was discharged partly through the nose, and partly 
through the orifices in the cheek, as well as from the tooth- 
socket, showing a common association of these openings with 
the antrum. The condition of the eye constituted the most 
important symptom, and the most distressing. The sight 
was utterly gone ; the globe prominent and everted. There 
■was general deep-seated inflammation of the iihrous textures 
of the eye. The pupil was large and rigidly fixed ; it did not 
move co-ordinately with the other under any circumstances. 
Some abatement of the symptoms followed the extraction of 
the tooth : but it was soon found that there was a consider- 
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able ^equestTum of dead bone, which was removed. The 
necrosis involved the front part of the floor of the orbit, the 
cbeeb surface of the superior maxilla, with the infra-orbital 
foramen, and a large plate of boue from the inner (nasal) 
wall of the antrum. The removal of the dead bone was 
followed by tlie immediate and complete cessation of all 
inflammatory symptoms ; but the eye remained sightless, 
and the pupil rigidly fixed. About five weeks after the 
removal of the dead bone, it was noticed that the pupil of 
the affected eye moved with that of the other, under the 
influence of light, though vision in it had not returned. 

Mr. Charles Gaine, of Catli, has recorded (Bri/isk Medical 
Jom-nal, December 30, 1865) a very similar instance in a 
young woman of twenty-two. In Mr. Salter's paper will 
be found the case of a gentleman, aged thirty-five, under the 
care of Mr. Pollock, who had amaurosis following inflamma- 
tion without abscess, and one by Dr. Briick, where amaurosis 
followed abscess, in the person of a man of forty-five. Sir 
Thomas Watson, in hia " Lectures on Physic," alludes also 
to two cases of temporary amaurosis, the result of diseased 
teeth in the upper jaw. 

But eveu more serious results have followed neglected 
suppuration in the antrum, for Ur. Mair, of Madras, has 
recorded, in tlie Edinburgh Mcdifal Journal for 1866, the 
case of a gentleman in whom suppuration in the antrum 
was followed by death in sixteen days, from suppuration 
within the cranium accompanied by epileptic convulsions. 

Double Antral Abucess. — The possibility of both antra being 
aflected, either simultaneously or consecutively, nui.'it not be 
overlooked. I have a patient now under my care whose right 
antrum 1 emptied some years back, and who has now symp- 
toms which point to the presence of matter in the opposite 
antrum, and Mr. C, Tomes has met witli the same occurrence. 

Z'w/^/wjKfs.^Given, a patient who complains of purulent 
discharge from the nostril, with occasionally a disagreeable 
smell, and the case is too apt to be put down as one of 
ozaana, and treated by nasal douches, snuffs, &c. But, as 
already mentioned, the oH'ensive smell is perceived only by 
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the patient, and not by his friends, the reverse beiiig the case 
in ozicna ; and, again, the discharge is onlj occasional, is 
deteimined by the position of the head, and is simply 
purulent, whereaa in o;!iena the discharge is constant, and 
mixed with offensive crusts from the nasal cavities. Again, 
the dull ache, varied occasionally by acute pain, is apt to be 
referred to the teeth alone, and the most careful examination 
may fail to detect any special tenderness in any one tooth. 
Hence, after exhausting the usual routine remedies for 
neuralgia, I have known wholesale extraction of useful teeth 
undertaken with no benefit, unless it should fortunately 
happen that the tooth which has perforated the antrum 
should be extracted early, when the discharge of pus at once 
clears up the nature of the case. 

A still more serious result may ensue if the neuralgia 
should, as it often does, take ihe form of frontal headache, 
and thus lead the surgeon to suppose that ttie dischai^e 
comes from the frontal sinus. I have twice been consulted 
on cases in which enterprising surgeons had proposed to tre- 
phine the frontal sinus, regardless of the serious injury to 
the patient's good looks, for chronic discharge which I proved 
to be solely due to suppuration in the antrum. 

There are certain methods by which the presence of pus 
may be positively determined. 

(a) Positiun of Palknt. — The nasal cavity having been 
carefully cleaned, the patient is told to go on his hands and 
knees and to hang the head down, inclining it away from the 
suspected side. By this means pus may trickle from one 
nostril, or by examination with a speculum some pus may be 
seen in the middle meatus. 

(&) Catktterimtion, of the Odium MaxiUiirc. — According to 
many observers this is a very difficult, even impossible 
proceeding. It has been mentioned above, however, that 
Keryng considers it a simple and easy method. 

(c) lUiivdnation ot the antra by means of an electric light 
held in the mouth is considered by some observers to be very 
useful in diagnosis. A very convenient apparatus for this 
purpose k-3 been designed by Mr. N. Stevenson. Fig. 58 
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ahowa tlie lamp attached to a vulcanite plate, which 
is comfortably gripped by the teeth. Undue heating of 
the lamp is prevented by surrounding it by a glass bulb 
through which air can freely circulate. By iceans of a 
powerful lamp a bright reddish yellow light is thrown 
through the clieeks and lower eyelids. In purulent collec- 
tiona in the antrum a diminution in the amount of illnmina- 
tion is at once seen, especially in the intensity of the light 
transmitted through the lower eyelid. 

(d) If these methods fail, we may aspirate the antrum in 
one of the following places ; in the region of ostium maxillare, 

Fiw. 58. 




through the inferior meatus of nose, or in the interval between 
the first and second molar teeth, care being taken to avoid 
injuring the teeth. The great objection to this method is that 
intiammation may be started in a previously healthy antrum. 

Triyitmtni. — The first indication is to give free exit to the 
pus. This cannot be done satisfactorily through the ostium 
maxillare, therefore we must seek another way. Two methods 
suggest themselves: through the nose and through the mouth. 

The Kii8(il I'Oiitt. — This can be done by making an 
artificial opening in the region of the ostium maxillare, as 
recommended by Storck, or in the inferior meatus as 
recommended by Jlickulicz. 

The objections to this method are that it is impossible 
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I tap the most dependent part of the cavity, and the 
hemorrhage ie aotuetiines very free. 

The Oral Jiuuh:. — Iq many cases, as we iiave seen, the 
abscess ia caused by a decayed molar tooth. If this be the 
case, the tooth should be extracted and the antrum opened 
by boring a hole through the tooth-socket. If. however, the 
teeth are healthy, or but slightly decayed, it is better to tap 
the antrum just above the alveolar border. 

After considerable experience of both methods I prefer 
the puncture above the alveolus, except when a tooth 
obWousIy requires extraction, because I find that the aperture 
is less liable to close up than when made through the 
alveolus, and because food is less likely to find its way into 
the antrum. It is necessary, however, not to direct the 
trocar quite horizontally but a little upwards, lest in a case 
of highly arched palate the floor of the antrum should bo 
injured, as I have known on one occasion, but then fortu- 
nately with no permanent damage, except the exfoliation of 
a minute portion of fhe palat«. 

Whatever method may be adopted for emptying the 
antrum, it is important that tlie cavity should be thoroughly 
cleansed by the forcible injection of warm antiseptic lotion 
until it runs freely from the nostril. For this purpose an 
ordinary glass syringe is quite insufficient, but I have 
satisfactorily employed an ordinary Eustachian catheter for 
the purpose, to which an india-rubber iujecting-bottle is 
adapted. After a time, and with a little instruction, patients 
can learn to dispense with the syringe by forcing a mouthful 
of lotion through the antram by the action of the bucciuator 
muscles. After thoroughly cleansing, some antiseptic and 
slightly astringent lotion should be injected, to restore the 
healthy condition of the mucous membrane, and for this 
puqtose weak solutions of permanganate of potash or sulphate 
of zinc answer aduiirahly ; hut these cases are exceedingly 
tedious, as a rule, and take many months for their cure. If 
the perforation has been made tlirough the socket of a tooth, 
care must be taken that particles of food do not gain admis- 
sion to the antrum, and this may be accomplished by plugging 
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the hole with cotton wool, or, as suggested by Salter, by 
fitting a metal plate to the mouth with a small tube to fill 
tlie aperture, which can be corked at pleasure, and will serve 
as a pipe for injection. 

It is very important that the opening of the antrum into 
the nose be patent. If tlie ostium maxillare is blocked the 
artificial opening into the antrum will not close. In such 
cases, if the ostium maxillare cannot be probed, an opening 
should be made from the nose into the antrum, in the region 
of the ostium or through the inferior meatus. 

In favourable cases the opening made into the antrum 
through the mouth closes within a few weeks, but sometimes 
the simis persists for months or even years. The treatment 
of these chronic cases mil he considered under the subject of 
fistula? of the antrum. 

The possible subdivision of the Hoor of the antrum by 
bony septa, already described, must be borne in mind in 
operating upon this cavity, and especially if there is reason 
to suspect the presence of any foreign body which may be 
keeping up irritation. In his paper already referred to, 
Mr. Cattlin narrates the case of the fang of a tooth lodging 
in one of these subdivisions, from which it was extracted 
with difficulty. 

Suppuration in the antrum may assume a more chronic 
form than that above d«Bcribed, and from the slow expansion 
of the jaw which results may be mistaken for a solid growth. 
Weber describes a form of chronic sub-periosteal abscess 
proceeding from a tooth, which is surrounded by an osseous 
plate or shell formed from the periosteum, while it is 
separated from the antrum by the n:,isillary wall itself ; and 
lielieves that the occurrence of suppuration commencing in 
the bone, either from this cause or from the suppuration ot 
a dentigerous cyst, is much more common than in the antrum 
itself, but in this I do not agree, though recognising the 
occasional occurrence of the form of abscess described. The 
diagnosis of these several forms of abscess is by no means 
easy, and errors have been made by excellent surgeons in 
mistaking them for solid growths : thus, Liston mentions 
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Practical Surgery," p. 303) lia\-uig seen a 8ur£;eon have 
hia hands covered with purulent matter in attempting to 
remove a supposed tumour of the jaw. Thia ia more 
especially likely to happen when, as is sometimes the caae, 
considerable hypertrophy of the osseous wall has taken place 
in conaequenee of the irritation the bone has been subjected 
to. Stanley (p. 285) mentions a case of the kind which 
occurred in the practice of Sir W. Lawrence : " A womau, 
aged twenty-four, was admitted with a large, hard, round 
swelling of the cheek in the situation of the antrum ; it was 
free from pain, and the soft parts covering it were healthy; 
such was the solidity and hardness of the swelling that it 
was 8Upi>08ed that it might be an osseous growth from the 
antrum, and the history appeared to coutirm thia view of its 
nature, as the woman stated that about five months pre- 
viously she had received a blow on the cheek, and that soon 
afterwards the swelling commenced, and had alowly increased 
to its present magnitude, which was about that of a middle- 
sized orange. A scalpel was thrust into the tumour imme- 
diately above the sockets of the molar teeth, and healthy 
pus tiowed from the opening; the dischai^e eoDtioued 
in gradually decreasing quantity, and the swelling subsided 
as the walls of the antrum receded to their natural 
limits." 

This thickening of the bone may remain i>ermanently, 
long after the cure of the abscess, and may necessitate 
operative interference : thus, in 1850, Sir William Fergusson 
met with a case of osseous tumour of the size of a pigeon's 
egg, projecting from the supeiior maxilla of a man, aged 
fifty, who had been the subject of abscess, and whose antrum 
was still distended, though containing no Huid. Here it be- 
came necessary to remove the tumour with the anterior wall 
of the antrum, by which the deformity was quite got rid of. 
The case will be found in the Ztaicet. June 29th, 1850. A 
case, under the care of Mr. Henry Smith, in which an 
abscess consequent on necrosis of a portion of the jaw closely 
simulated a tumour of the antrum, will also be found in the 
British Mrfiiral Journal, March 2nd, 1867. 
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2. FutttUe of the Antrum. — These vary considerably in 
position, and may be divided into two classes. 

(a) Fistulie opening on to the surface of the face, generally 
in some part of the cLeekj or just below the lower eyelid. 

(6) Fistulie opening into the mouth, either through the 
alveolar process, or just above the alveolar process, or through 
the hard palate. 

Etidog^y.- — Spontaneous fididw are those resulting from the 
hnrsting of an abscess of the antrum. In these cases the 
8inu3 is generally situated in the region of the cheek or 
lower eyelid. It may, however, lead from the antrum on to 
the hard palate, or on to the alveolar process. 

Surgical Jisl.ula: are the result of opening the antrum for 
the purpose of drainage, and are generally situated in the 
alveolar process or in tlie canine fossa. 

Traiimatk (istttlm may result from various causes. Frac- 
tures of the upper jaw and gunshot wounds of the face may 
be followed by fistulte. Sometimes the antrum is opened 
when extracting a tooth. 

Sympioma. — There are three characteristic symptoms: 
the passage of air from the fistula when the patient sneeses 
or blows his nose, the passage into the nose of fluids in- 
jected into the sinus, and the escape of pus intj the mouth. 
The pus may vary both in quantity and odour. As a rule it 
does not smell much, and is scarcely noticed by persons other 
than the patient. In some cases, however, when the drain- 
age is not free, putrefaction may take place to a considerable 
extent, and cause a markedly fcetid odour. 

It must be remembered that the first two symptoms are 
absent when the ostium maxillare is blocked. In these 
cases the introduction of a probe through the listulainto the 
antrum dears up any doubt in the diagnosis. 

Treatment. — Tlie chief indications are to obtain perfect 
drainage for the pus, and to treat the suppurating mucous 
membrane witli antiseptic and stimulating lotions. In the 
case of the cutaneous fistula it is important to make another 
opening into tlie antrum from below through the mouth, so 
that the drainage shall be perfect. The cutaneous fistula 
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will then rapidly heal. Sometimes it is very difScult to get 
a fistula opt'uiug iuto the mouth to close up. In these cases 
the cavity of the antrum might be scraped with a small 
curette, so as to remove any unhealthy granulation tissue. 
In spite of all treatment, however, some of these fistulra 
refuse to lieal. 

3. Ci/siic disease of ike a7U runt, sometimes and erroneously 
termed " hi/drops antH" or " dropsy of tlie antrum," is a 
disease wliich has long been recognised, though, vrithin the 
last few years, opinions have changed as to the exact pathology 
of the affection. Ttie history of these cases is one of gradual, 
painless diiatatioa of the upper jaw, until its outer wall be- 
comes so thin as to crackle like pai-cbment upon pressure 
being made, or Rt certain points being so absorbed that 
fluctuation is readily perceptible. Occasionally the other 
walls of the jaw yield, though more slowly, to the persistent 
pressure, the palate becoming flattened, and the nostril 
blocked by the bulging of the internal wall. On the ex- 
traction of a molar tooth and perforation through its socket, 
as described under the previous section, or more frequently 
by an incision tlirough the osteo-menibranous wall of the 
cyst, a quantity of clear or yellowish serous fluid is evacu- 
ated, whicli frequently contains flakes of cholesterine floating 
in it. After the evacuation of the fluid the swelling ordi- 
narily subsides, the maxilla resuming its normal relations, and 
the openinj^ closing, 

The old explanation of these phenomena was, that the 
aperture between the antrum and the nostril having become 
accidentally olstructed, the mucous secretion, which was 
presumed to be constantly taking place witliin the cavity, was 
thought to be imprisoned, and, by its gradual accumulation, 
to produce the symptoms which have been descril)ed. Fol- 
lowing up this idea, we find surgeons, and among others 
Jourdain, of Paris (1765), who very accurately described 
the affection, recommending the restoration of the nasal 
orifice by probing (see Gu^rin's EUmeiia ilc Chirurgie 
OpircUoire, 1855), Bordenave, in his "Observations on 
Utseasea ot the Maxillary Sinus " (Sydenham Society's trans- 
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labiou, 1848), gives full details of this method of probing 
and injecting, but, after showing that there is great dilliculty 
and uncertainty in finding the natural orifice, remarks that 
"there are very few casea in which the employment of in- 
jections through the natural openings, in the manner above 
described, would effect a complete cure." It is certain, 
however, that some of these cases, and very probably all of 
them, originate in the growth of a cyst, or cysts, within the 
antrum, or more commonly in the wall of the antrum, which 
either grow to such a size as to be mistaken for the cavity 
of the antrum when opened, or break into the antrum by 
absorption of tlie cyst-wall, so that on subsequent examination 
no evidence of cyst formation can be discovered. This 
explanation is, as pointed out by (Joleman, supported by the 
fact that in these cases of so-called hifdrops untn, the con- 
tained fluid in no respect resembles ordinary mucus, bnt is 
invariably a clear, more or less yellow fluid, frequently con- 
taining cholesterine in considerable quantity. In these 
respects it closely reaemblea that found in well-marked cases 
of cystic growth, which have been examined in various stages 
of development. 

A remarkable case of distension of the antrum is uairated 
by Sir William Fei^usson, and tlie preparation is preserved 
in the King's CoU^e Museum. It was taken many years 
ago from a subject in the dissecting-room, and from tlie 
person of an old woman. The tumour, which was of verj' 
large size, had burst shortly before death, leaving the 
remarkable deformity shown in Fig. 59 (taken by permission 
from Sir W. Fergusson'a work on Surgery), which is due 
to the complete absorption of the front wall of the antrum 
and its collapse, by which a proniiaent horizontul ridge of 
bone, formed by the upper wall of the antrum, has been left 
immediately below the orbit. The preparation shows great 
distension of the antrum, the diameter of whioli varies in 
difl'erent parts from two to two and a half inches, and the 
bony wall is so thinned out as to resemble parchment. Tiie 
gums are edentulous. There is no communication between 
the nose or mouth and the cavity, which is lined with a 
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membrane covered with laminated deposit. (Fur tliese 
particulars I am indebted to Ur. Trimen, the late curator.) 
Whether this was originally a case of cystic growth, or a 
chronic abscess, it is impossible now to decide, but it is, so 
far as I am aware, a unique post-mortem specimen of this 
distension. 

Numerona instances of so-called distension of the antrum 
by clear fluid in living patients, have been recorded from 
time to time, and occasionally mistakes have been made by 




tlie surgeon in regarding tlie tumour as of a solid nature. 
A very remarkable case, in which a distended antrum closely 
simulated a solid growth, occurred in the practice ot Sir 
William Fergusaon, and the details of the case will be 
found in the Lam-d, June 29tli, 1850. Here the surgeon 
made an exploratory puncture before commencing the more 
serious operation ; but a case has occuiTed within my own 
knowledge, in which a very able surgeon removed the upper 
jaw before discovering the error of his diagnosis. 

M. Giraldes would appear to liave been the first author 
upon the subject of cysts of the antrum, and his thesis 
gained the Montyon prize in 1853; but Mr. W. Adams may 
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fairly claim priority of investigation, as shown by apecimeos 
preserved in St. Thomas's Museum — as indeed is acknow- 
ledged by M. Giraldfia. Luschka subsequently investigated 
the subject, and in sixty post-mortem examinations found 
cystic growths in the antrum five times, some of them being 
two centimetres in length, A careful examination of the 
antra of thirty subjects, made for me by the late Mr. Marcus 
Beck, then Demonstrator of Anatomy of University College, 
during the winter of i S67-6S, failed to discover an instance 
of the kind. 

Mr. Adams' specimens, from one of which the drawing 
(Fig. 60) was made, show each a cyst of oval outline, attached 
to the imier wall of the antrum, and measuring rather more 
than an inch and three-quarters of an inch respectively, in 
their long diameters. These, of course, are too small to 
have produced any symptoms during life. The specunens 
given by M. Girald&s in his Biclwi-ches sur Ics Ki/sUs 
Mwfieux du Siniis MaxUlaire from one of which the 
illustration (Fig. 61) is taken, show very varying degrees of 
cystic growth in the mucous membrane of the antrum. In 
one instance there is a single cyst at the floor of the antrum, 
into which an opening has been made, whilst in the others 
the cysts are very numeroua and of very variable sizes, 
depending, apparently, upon a cystic degeneration of the 
entire mucous membrane. M. Giraldfes explains the forma- 
tion of these cysts as being due to the dilatation of the 
glandular follicles of the mucous membrane, and urges that 
the ordinary operation of tapping the antrum would be 
useless in such cases, but that it would he necessary to open 
np the antrum, so as to get at the seat of the disease. 
Fortunately these numerous cysts appear to be of slower 
growth than the single cysts, for it would be impossible to 
extirpate such numbers as are here seen (Fig. 60), without 
removing the entire jaw. 

The contents of these cysts appear to be at iirst clear 
fluid, but of a viscid nature ; when more fully developed, 
the fluid becomes flaky, from the presence of cholesterine, 
and occasionally assumes a greenish tint. It may also 
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bticome purulent, and Maisouneiive has recorded (Oazflle des 
H&pitatix, January 6tli, 1855) a case where pressure on the 




cheek produced a Bow of butter-like tiuid from the nose in 
B young woman who, for a year, had suffered from a tumour 




of the right upper jaw, which had been pronounced malig- 
nant, the face being enlarged and llie nostril obstructed. 
Here puncture from the nostril, conibuied with pressure and 
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iujections, effected a cure, and the case must be considered 
as one of cyst of the antrum, but whether a mucous cyst, the 
contents of which had undergone solidification, or a separate 
formation, must remain doubtful, 

Treatment. — The treatment of cystic disease of the jaw 
is generally sufficiently simple. The bouy wall being most 
commonly, to some extent, absorbed, it is only necessary to 
incise the distended membrane and evacuate the fluid. The 
finger then passes readily into the cyst and can examine its 
interior, searching for any growth or tooth which may be 
lodged within. With curved scissors the opening can then 
be enlarged by cutting away the membranous wall suffi- 
ciently to allow a free passage for any discharge. The use 
of a simple stimulating lotion with a syringe is then all 
that is required to effect a cure, which, though slow, is 
permanent. I have treated a considerable number of cases 
of cyst of the jaw in this manner, and with uniformly good 
results. 

Broca (Tuvuurs, vol, ii, p. 37) recommends to remove 
the membrane covering the inner wall of the cyst, and gives 
a case in which Ntilaton discovered a plate of bony tissue 
derived from a malformed tooth on the inner aspect of a 
cyst, but this is in most cases a quite unnecessary complica- 
tion of what is usually a very simple matter. 

4, Tiimoiivs of the Autriim. — These are by no means 
common, and may be conveniently divided into two claaaes, 
the simple and the malignant. 

, Siiivph Tw/iwurs uf the Antrum. — With the exception of 
polypi, simple tumours are very rarely met with. 

Polypus of the Antrum. — This is not a common affection, 
though by no means so very rare as stated by Paget. 
Lusclika has investigated the subject (Virchow's ArcJiiv, 
Bd. viii, p. 419), and found polypi five times in sixty sub- 
jects, some being two centimetres in length. He gives a 
drawing, showing a large number of these polypoid growths in 
an antrum, wliich he considers to be hypertrophies of the sub- 
mucous connective tissue, covered with mucous membrane. 
Billroth also describes a good example of large polypus of 
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the antrum with a long pedicle, and regards it aa a very 
rare allection, and thero is a good specimen in University 
College Museum. 

These polypi are closely allied apparently to the small 
cystic growths in the mucous membrane of the antrum, 
described by GiraldiSs, Both affections consist essentially in 
hypertrophy of some elements of the mucous and submucous 
tissues. When the connective or areolar tissue predominates, 
the fleshy polypus is produced ; when the glandular element 
is especially afl'ected we have the cystic form produced. 
Intermediately, when the fibrous element is very loose and we 
have some glandular hypertrophy, the semi-gelntinous poly- 
pus ia produced, which closely resembles the nasal polypus. 

Polypi of the antrum are well supplied with blood-vessels, 
and bleed freely when interfered with. In some instances 
they appear to have a malignant character, or at least are 
the forerunners of malignant disease occurring in the 
antrum and jaw. Vidal de Cassis, who {Traits de Pathdcjie 
Externe, tom. iii, p. 492) totally denies the existence of 
any true polypoid growths in the antrum, says that what 
have been mistaken for them most frequently are colloid 
tumours of the periosteum, but believes that many of the 
casea are examples of cystic growth. Syme also, following the 
example of John Bell, maintains that polypi in the antrum 
always intrade from the nose, and are never developed in 
the antrum itself (Lancet, May 10. 1855). 

Sir James Paget has put on record (CHniml Soc. Trans., 
xii) a case of polypus of the antrum in which a constant 
flow of clear watery fluid from the nose was the only 
symptom. At the post-mortem examination " llie floor of 
the antrum was covered with two broad-based convex poly- 
poid growths, deep clear yellow with the fluid inflltrated in 
their tender tissue, and covered with exceedingly thin smooth 
membrane traversed by branching blood-vessels. They were 
of rounded shape, about two-thirds of an inch in diameter, 
and half an inch in depth ; they looked like very thin-walled 
^8ts, but were formed of very fine membranous or Glamea- 
tous tissue, infiltrated with serum." 
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Ordinarily the aymptoma of polypi, no less than of cysts 
of the antrum, only become developed when the growth ia 
of sufficient size to encroach upon the neighbouring cavities, 
or produce distension and absorption of the front of the 
antrum. The most common situation for the polypus to 
show itself is, as might be expected, the nose, since the 
tumour readily induces absorption of the thin nasal wall of 
the antrum. Here it closely resembles the ordinary nasal 
polypus, and Sir William Fergusaon mentions (" Practical 
Surgery," p. 561) two cases of the kind in which this had 
occurred, one being in his own practice. In that instance 
he soon found that he had attacked a tumour of the antrum, 
which, in consequence of its deep and firm attachment, and 
the great hjtmorrhage attending it, he did not entirely 
remove. The disease returned, and he again operated, on 
this occasion using great force, and wrenched out the whole 
mass, not without some fear of the consequences. The case, 
however, did well, and after ten years the disease had not 
returned. 

In the Malical Times and Qazette, March i Sth, 1 8G0, is a 
report of another case in which the same surgeon removed 
a vascular fibrous polypus of the antrum which had pro- 
jected into the nostril, by laying open the front wall of the 
cavity, and with strong forceps tearing out the tumour bit 
by bit. 

I had, during 1866, the opportunity of watching the 
case of a patient who had had a polypus partially removed 
by the nose on several occasions, and from whom Mr. 
Holthouse removed an entire growth a year and a half 
before that date. He reappeared with a swelling of the 
jaw, evidently due to distension of the antrum by some soft 
growth, and he had also a soft tumour on the forehead. 
These were doubtless cancerous, for his strength failed, 
and he sank after some months, but unfortunately his 
relations would not permit a post-mortem examination to 
be made. 

Hypertrophy of the glandular tissue of the 
membrane appears capable of producing tumours 
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iable deacription, wliich may fill up the antra on both 
sides, as in a case recorded by M. Demarquny (Gazette 
MAlkiih:- ih Paris, November 4th, 1857). Here the patient 
had a large timiour 011 each side oi the nose, the passages 
of which were completely obatructeJ, and his right eye was 
protruded from the orbit, M. Demarquay removed the 
front walla of the antra, and extirpated two masses of very 
friable tissue of a greyish-white colour, in which the vas- 
cular tissue was not abundant. M. Eobin, who examined 
the growths, pronounced them to be the result of an hj'per- 
trophy of the glandular element of the mucous membrane 
of the antrum. 

A curious and, I believe, unique case of falling in of 
the antrum, recorded by Mr, "White t'ooper, may be con- 
veniently mentioned here, since the depression of the wall 
of the cavity depended, no doubt, upon some alteration 
going on in its interior — possibly the absorption of some 
fluid which had previously induced thinning of the bones. 
The patient was brought before the Medical Society of 
London in 185 1, and Mr. Cooper has kindly given me the 
following details of her case : 

" I first saw Margaret Eyan (aged twenty-seven) May 
22nd, 1849. 

" Complained of the tears running over the left cheek, 
first perceived about a week previously. 

" Seven years ago first observed a black mark round the 
lower part of the left eye-lid ; without pain, weakness of 
eye or toothaclie. Gradually and almost imperceptibly 
flattening of the cheek came on. 

" The appearance presented was that of a deep depression 
between the malar bone and nose, precisely aa if a portion 
of the superior maxillary bone had been cut away. 

" It was bounded superiorly by the inferior margin of the 
orbit, which partook of the depression ; inferiorly by the 
base of the alveolar process ; and externally by the malar 
bone. Aa compared with the other cheek, the dimensions 
were as follows : From bridge of nose over deepest 
point of depression, one inch four-tenths, or nearly an 



inch and a half ; right side to corresponding point just one 
inch. 

" There was a peculiar dusky hue about the depression, 
especially towards the upper part. The cuspid and bicuspid 
teeth were removed with considerable difitculty, the roots 
showing thickening of periosteum. 

" No change was visible at the expiration of twelve 
months." 

Fibroma of Vie AiUnim. — A few cases of fibromata 
originating in the wall of the antrum and projectiue into 
its interior have been recorded. Tiiey vary considerably in 
structure. Some are quite firm, consisting of dense librous 
tissue ; others are more vascular, presenting a somewhat 
cavernous structure; and others again may be calcified in 
places, especially in their centre. They will be considered 
at greater length in connection with simple tumours of the 
upper jaw. 

Enchoiidroma of the A?U)-uni. — These are occasionally met 
with arising in connection with the periosteum lining the 
antrum. Only one case of pure enchondroma has been 
described, but mixed tumours containing fibrous or calcified 
tissue with the cartilage are more common. They will be 
considered again later on. 

Osteoma of the Antruvi — Osseous tumours arising in the 
wall of the antrum, and projecting either into its cavity or 
towards the exterior, are occasioually met with. They may 
lie loosely in the cavity of the antrum or may be connected 
to the wall by a pedicle. Sometimes they are attached by 
a broad and firm base to the bony wall. They will be 
more conveniently considered in the chapter on simple 
tumours of the upper jaw. 

Maligiuint Tumoiirs if the Antrum. — -These are more 
frequently met with than the simple tumours, and consist o£ 
epitheliomata and sarcomata, of which the former are the 
more common. 

Epithclwma of the Antrum-. — There are two varieties of 
this disease ; one in which the growth originates in the 
lining membrane of the antrum, primary epitJielioma, and 




Ern')rEL!OMA of the AXTRUM. 



167 



ODe in which the growth invades the antrum from 8onie 
neighbouring part, generally from the iialate or neighbour- 
hood of the tee til, sccmidar^f epUlieliovui,. The former 
variety is very seldom met with ; it foniis very vascular 
tumours of a villous nature, gradually distending the antrum 
and finally perforating the alveolar border of the jaw. The 
lining membrane of tho antrum is composed of cells of two 
kinds, columnar epithelium cells, many of which are ciliated, 
and glandular cells, somewhat goblet-shaped, which produce 
the natural secretion contained in the antrum. Correspond- 
ing with this variety in the structure of the cells lining 
the antrum, we find a difference in the malignant growths 
that originaw in this membrane. One kind of growth is 
composed of columnar cells, or cells resembling them, and is 
therefore called a columnar epithelioma ; the other kind is 
composed of glandular cells, and is consequently termed a 
spheroidal-celled or glandular carcinoma. 

Secondary epithelioma of the antrum is usually of the 
squamous variety. It is a very insidious disease, which 
gives rise to the formation of no tumour of the face, but 
slowly destroys the antrum and spreads thence in all 
directions. It was first described, from the clinic of 
M. Verneuil, by M. Reclus {Pnigris Mtdical, 1876), who 
termed it very aptly dpUMunna tirSfmnt (burrowing or 
boring epitlielioma), and attention was called to it by Mr. 
Butlin in 1881. I had at the time two cases of the 
kind under observation, one in hospital, which was at first 
thought to be epithelioma of the palate, but in which the 
antrum was found e-ttensively affected; and the other in 
private, which was a good typical example of the disease. 
The patient, aged sixty-six, Iiad a troublesome and looso 
upper molar tooth, for which he consulted a well-known 
dental surgeon in the West of Kngland, who extracted it, 
bringing away a soft gro«-th attached to the fangs. The 
opening was fountl to communicate with the antrum, and 
shortly a fungus growth protruded, and there was a good 
deal of discharge. The case was regarded as one of disease 
of the antrum, which was well syringed out, but the palate 
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became more involved and the cheek somewhat swollen. 
When I saw the patient in Soptembev, 1 88 1, a month after 
the extraction of the tooth, there could be no doubt of its 
serious nature. Under chloroform I was able to pass my 
finger through the fungus completely into the antmm, which 
was widely affected, Turning up the lip without incising 
it, I was able with saw and bone-forceps to remove the floor 
of the antrum, which sliows very well the disease (College 
of Surgeons' Museum). I then removed the back of the 
antrum, but the orbital plate being apparently healthy, 
I contented myself with scraping it freely and applying the 
chloride of zinc paste, the age of the patient forbidding 
removal of the whole upper jaw. Recurrence took place, 
and I again scraped away the growth and applied the zinc 
paste, but the disease again made progress, and the patient 
died, worn out, within a year of the first appearance of the 
disorder. 

Mr. Butlin'a case is very similar {Pathological Society's 
Tranmetvyns, i88l), and was that of a man, aged sixty-two, 
who, after pain in the jaw, found a fistulous opening in the 
palate, from which a foul discharge proceeded, Tlie finger 
was passed easily into the antrum, and the cavity was cleared 
out, and, upon recurrence taking place, the upper jaw was 
removed, but the patient sank on the fifth day. Mr. Butlin 
has recorded another case under Mr. M. Baker {Path. Tmns., 
1882), in a woman of fifty-eight, with a bulging out of the 
right cheek and an opening from the palate into the antrum. 
The upper jaw was removed, but the disease was found to 
have already sjiread beyond it, and the patient died ex- 
hausted after a few days. 

The disease appears so insidiously and spreads so rapidly 
to the deeper parts that its prompt recognition is of the 
greatest importance, and it may, I think, be held that the 
attachment of any growth to the fangs of extracted teeth 
should excite suspicion as to the presence of serious disease 
within the antrum. M. Eeclus, in the paper referred to, 
goes so far as to suggest that the disease originates 
of the periosteal cysts of the fangs of the teeth to 
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sribed, but it seems more probable tbat it starts from the 
neigbbourhood of a tooth, probably from the rudimentary 
paradental epithelium, described by Malassez. The exist- 
ence of this epithelium is fully discussed in the chapter 
on Cyets of the Jaw (see p. 1 70). 

In the cases of epithelioma in which I was content to 
operate from the mouth, the patients survived for some 
mouths, whereas in the two cases recorded by Mr. Butlin, 
in which the jaw was removed, the patients vapidly sank. 
Mr. tr. Lawson has recorded (^Clinical Society's Transac- 
tiffns, 1S73) a case of this disease, in which he adopted a 
bolder, and apparently more successful, treatment — viz., to 
destroy the skin over the growth and the disease itself with 
the actual cautery, and then to apply caustic paste freely so 
as to obtain large sloughs. The patient was sixty-five, and 
made a good and, it is belie\'ed, permanent recovery. Of 
course there is the permanent deformity to be considered, 
but, after all, this is a slight drawback if a cui-e can be 
obtained ; and, as regards immeiliate danger to life, Mr. 
Lawson truly remarks, " it must be borne in minfl that 
patients advanced in life stand cutting operations very badly, 
whilst they will bear, with but little shock, the destruction 
of large growths by escharotics." 

Siircoma of the Antrum. — This variety of growth may 
originate in the wall of the antrum itself or may spread to the 
antrum from neighbouriug parts. The tumours present the 
characters of sarcomata in other parts of the body, and the 
only satisfactory treatment ia early and complete removal. 
They will be considered fully in the chapter on sarcoma of 
the upper jaw. 




In order to underatand properly the various theories 
advanced to explain the laode of origin of cystic tumours of 
the jaws, it is necessary to have a clear idea concerning the 
manner in which the teeth develop. For the sake of 
convenience we will describe what takes place in tlie lower 
jaw. 

About the seventh week of intra-uterine life the 
epithelium of the gum becomes thickened along the alveolar 
horder of the jaw, and the Malpighian layer sends down a 
process of epithelium into the subjacent tissue. This down- 
growth of epithelium forms the organ fiom which, ultimately, 
the enamel is developed ; and, as the downgrowth takes 
place along the entire border of the jaw, it is frequently 
called the common enamd germ. A slight groove on the 
surface of the gum is formed by the epithelial downgrowth, 
and this is termed the primitive denial groove. 

As development proceeds, the changes in the common 
enamel germ become localised in certain situations — viz., 
where the milk teeth are eventually developed. At these 
spots the epitliehum grows down in the form of flask-shaped 
bodies termed the special enamel gems, which are connected 
with the common enamel germ by a narrow band of 
epithelial cells, the neck of the enamel germ or funicular 
hand (cordon funiculaire). 

As these changes in the epithelium are taking place, we find 
that the subjacent embryonic connective tissue becomes 
differentiated into twenty papillie, each papilla projecting 
into, and forming a dent in, each enamel germ. From this 
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pRpilla are developed the pulp, the dentine, and the 
cementiim, and lience it is termed the dentid papUla. 

The soft embryonic tissue around the papilla and enamel 
germ becomes tibrillated and forms a kind of capsule. The 
entire structure — enamel organ, dental papilla and fibrous 
r^psule — is termed a dcitlnl follicle. 

Wliile the development of ihe milk teeth is progressing, 
we find that the first rudiments of some of the permanent 
teeth appear — viz., those of the permanent teeth whioh 
actually replace the milk teeth. About the sixteenth 
week a small epithelial downgrowth projects from the 
funicular band above described, and develops into the 
enamel organ of the corresponding permanent tooth. From 
the funicular band of this permanent tooth another epithelial 
downgrowth may project, which in some animals torais a 
third tooth ; but in the human subject it very rarely forms a 
tooth, and merely represents, in a rudimentary eondition, 
a third dentition. 

Inasmuch as tlie pennanent molar teeth do not replace 
any milk teeth, they have a slightly different mode of 
development. From the posterior end of the common 
enamel germ, about tlie fifteenth week of fcDtal life, a special 
enamel germ develops, and this eventually forms the first 
molar tooth. Later on, from the funicular band of this 
enamel germ the second molar is formed, and still later 
from the funicular band of this latter the third molar or 
wisdom tooth is developed. 

The peniianeut teeth are surrounded by bone, excepting 
where the funicular band remains. In this situation there 
is a canal in the bone termed the " Her dentu " (Alberran). 
In this canal there is a fibrous band termed the gubeniaculum, 
containing columns of epithelial cells which represent the 
funicular band. As the permanent tooth is being cut, it 
reaches the surface by travelling along the iter dentis. 
Any obliteration or malformation of this passage might 
therefore lead to an error in tbe development of the tooth. 

In this account of the development of the teeth it will 
have been observed that, although the greater port of the 
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epitlielial downgrowtli develops into a definite strneture, 
the enamel organ, yet some part of it does not give rise to 
any permanent or even temporary oi^an. For instance, 
certain parts of the common enamel germ, the funicular 
bands, and epithelial elements from the enamel organ 
representing a rudimentary third dentition, are destined 
to form no special structure. The question naturally 
arises : What becomes of this epithelium ? It used to be 
assumed that the epithelial cells gradually degenerated 
and finally disappeared. Malassez, however, in an interesting 
series of papers published in the Aivhiv. de Physiol., 1885, 
3'8erie, showed that in the adult jaw these epithelium 
cells remain and form very definite collections, which may 
be classified into three groups. 

1. A superficial group just beneath the epithelium of the 
gum. 

2. The remains of the neck of the special enamel germ, 
the funicular band. 

3. Groups of cells originating from the enamel organ, and 
perhaps representing a rudimentary third dentition. 
Columns of epithelium cells belonging to the last group are 
found, in adult life, in the alveolo-dental ligament, in that 
part of the ligament immediately surrounding the tooth. 
These groups of epithelium cells are termed by Malasscn; 
" debris 6pitli61iaux paradentaires." 

According to many authors, numerous tumours of the 
jaws, which may be cystic, Heshy or bony, are formed as the 
result of some error in the development of the teetlr. Many 
pathologists, and in this country especially Bland Sutton, 
include these tumours under the generic term Odmitoma, 
using this word in its widest sense. Thus, in an interesting 
paper read by Mr. Bland Sutton before the Odontological 
Society of CJreat Britain, he stated : " in the most extended 
sense an odontoma may be defined as a neoplasm composed of 
dental iiseties {enamel, dentine ami cemmtuvt), in varying 
proportions and different degrees of development, arising from 
toot/t-ffcrms, or teeth still in the process of grojo/Ii," 

Under this definition of odontoma would be included, 
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deatigerous cysts, unilocular cysta, multilocular cyats, fibro- 
mata, hard odontomata, etc. 

Inasmuch, however, as the mode of origin of many of 
these tumours is still, more op less, a matter of conjecture, 
it will be better to restrict the term Odontomn to its clinical 
sense, and include under it only the Jiard bony tumours 
originating in connection with the teeth. 

The important question arises. In what part of the de- 
veloping teeth do these various tumonrs originate ? On this 
point there is considerable divergence of opinion. Tlius Broca 
(Traitii t/tw Tuiihuts) considers that they originate at some 
stage in the development of a dental follicle, which he divides 
into four periods. 

lat stage, Pirioih Emhryoplastiqm. — At this stage no 
special tooth-elements have developed. There is simply a 
dental follicle, without any formation of enamel, dentine, or 
cementum, Errors of development at this period, according 
to Broca, may give rise to Jibmmata (fibrous odontomata) 
or to unUuculaT et/sts. 

2nd stage. Piriodf. Odonioplasliqtie. — Here wt; find 
developed the special elements which give rise to the 
different parts of a tooth, viz., enamel cells, dentine cells, 
etc. In this stage, Broca considers that there may develop 
deatigerous cysts, multilocular cysts, and varioiw iard 
odontomata, 

^rd stage. Piriodr Coronaire. — During this stage the actual 
formation of cement and dentine commences, followed by 
a cap of enamel, and in this way the crown of a tooth is 
formed. Any error of development during this stage Broca 
considers may give rise to the coronary odontomata. 

4(A stage. P6riode. Eadiadairt. — In this stage the 
formation pf the fang and the eruption of the tooth 
take place. Here we may get the development of mdiciilar 
odoTiiomata. 

In all probability Broca is quite correct in ascribing the 
origin of tlie hard odontomata to errors in development of 
the dental follicle itself, but Broca's theory does not satis- 
factorily account for the formation of the cystic tumours of 
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the jaw. Malassen, on the strength of his discovery of 
rudimentary epithelium in the adult jaw, considers that the 
cystic tumours, and perhaps certain epitheliomata, originate 
from the debris fytlMIiausc paradentaires. Tliere are many 
points, as we shall see later on, iu favour of Malassez's views, 
and for a full discussion of them the reader is referred to 
the papera by Malassez in the Atr.hiv. dc Physiol. (1885, 
3° afirie), and to the papers of his pupil Alberraa in the 
Bevtiis dc Chinirgic (1888). 

In tliis chapter we will confine our attention to the cystic 
tumours of the jaws, which, although differing in many 
respects from one another, have one feature in common, that 
ia, their origination iu all probability, diieetly or indirectly, in 
connection witli the development of the teeth. It is proposed 
to group these cysts of the jaws into the following classes : 

1. Cysts originating in connection with fully developed 
teeth. These have been termed " periosteal cysts " by 
Magitot, " alveolo-dental cysts" by Forget. It is convenient 
to apply to them the term Dental Ci/sis. 

2. Cysts originating in connection with imperfectly deve- 
loped teeth. These are generally termed Daitigei-oiis Cysts. 
They are identical with the " follicular cysts" of Broca. 

3. Multilomlar Cysts. — -There is considerable divergence 
of opinion concerning the origin of these cysts, and this point 
will ho fully discussed later on. On the whole it is most 
probable that they originate in connection with embryonic 
tooth structures. 

I. Dental Cysts. — These cysts contain neither a tooth nor 
the rudiment of a tooth, and are divided by many writers 
into two groups, one where the cyst is situated beneath the 
periosteum of the fang of a tooth — " the periosteal cyst" of 
Magitflt— the other where there ia apparently no direct 
connection between the cyst and a tooth. The majority of 
cases fall into the first group. They are met with more 
frequently in the upper than in the lower jaw, and generally 
in connection with the incisor or canine teeth. They are 
nsnally small in size, and may come away with the tooth 
wlien it is extracted. I am indebted to Mr. Holborow 
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King for three iuterestiug specioieas, whicb are uow in the 
Museum of the Royal College of fiurgeons. 

Two of them (Figs. 63, 64) are quite small (one being 
remarkable for the length of its pedicle) ; the third (Fig. 62) 
is of the size of a. hazel-nut, and was torn in extraction. 
The contents of the cysts were found, on microscopic ex- 
amination, to consist of degenerating pus ; their walls were 
formed of hbrous and granulation tissues, aud tliey had no 
epithelial lining. 

The absence of an epithelial lining, however, throws con- 
siderable doubt upon tlieu' nature, Malaasez, Alberran, 
and othei-s have shown that these c^'sts do possess an 
epithelial lining wlucli, according to the latter observer, is 
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composed of cells similar to those of the enamel organ. The 
contents of the cyst may vary. Usually it is a clear fluid, 
frequently containing cholesterine crystals ; it may, however, 
be brownish or puruleut. 

In some coses the cyst may reach a large size, and in 
these Alberran has shown that the epithelial lining is 
similar to that of the small cysts. 

Large cysts which produce more or less absorption of the 
outer wall of the maxilla, are, in my experience, very common 
consequences of the retention of diseased teeth, but seem to 
give surprisingly little iucouvenieuce to the patients, even 
when of large size and producing considerable deformity of 
the face. They are commonly confoundeti with cystic dis- 
tension of the antrum. 

Dnpuytren remarks that " morbid changes in the roots of 
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the teeth give rise to the formation of serous cysts, which 
are most freiiuently met with in the alveoli of the upper 
canines, aud in some instances acijuire a very large size, 
even equal to that of the antrum. In such cases the root 
of the tooth is found diseased and enclosed within the cyat, 
which adheres to the alveolar cavity, and (when small 
enough) usually accompanies the tooth in its extraction, 
but if left behind, a suppurative process is established, which 
continues for a long time. The fluid yielded by these cysts 
is sometimes very thick, and in other instances of a serous 
character, and their inner surface is aa smooth as that of the 
serous membranes," (" On Diseases of Bone," Sydenham 
Society's translation, p. 440.) 

Of this kind probably also was the case mentioned by 
Sir J. Paget (" Surgical Pathology," p. 402), of a woman, 
aged thirty-eight, who had a tumour simulating a collection 
of fluid in the antrum, but which projected beneath the 
mucous membrane of the upper jaw above the teeth, and had 
existed six years. An incision evaeuat«d an ounce of turbid 
brownish fluid, sparkling with crystals of cholesterine, and 
it then appeared that there was no connection with the 
antrum, but that it rested in a deep excavation in the alveolar 
border of the jaw. So also the case mentioned by the same 
author in connection with tlie incisor teeth. 

Delpech relates a case in which a membranous cyst con- 
tained three ounces of fluid, but its interior bore no re- 
semblance to the interior of the antrum ; and Stanley 
(p. 300) narrates a case of Sir W. Lawrence's of large cyst 
I projecting in the situation of the antrum, and containing a 

ft glairy fluid with shining particles in it, and regards botli 

■ cases as instances of cysts connected with the teeth, although 

H_ it appears more probable that they were examples of cyat in 

H the antrum, such as have been already described. 

^k A case, which I have little doubt originated in a cyst in 

^M connection with the incisor teeth, but in which the antrum 

H had become secondarily involved, has lately been under my 

H own care. The patient, a woman aged forty, had a fluc- 

H tnating swelling, noticed for two years, immediately above 
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eiflor teeth, which were decayed even with the gum, 
Ou incising it, a quantity of yellowish glairy tiuid exuded, 
and a prohe, when introduced, evidently passed into the 
antrum. From the position of the cyst, and ita close proximity 
to the incisor teeth, I have no douht it originated from them, 
and found its way into the antrum by absorption of the bony 
wall. The patient would not consent to any operation for the 
cure of the disease, which gave her little inconvenience. 

Fischer, of Ulm (Gurlt's JaJireshcrkkt, 1859, p. 154), 
has narrated three cases of cyst connected with the fangs of 
teeth, in one of which he had the opportunity of making a 
post-mortem examination. After the removal of the facial 
wall of the antnim, there appeared a cyst connected with 
the apex of the posterior molar tooth, which tilled the whole 
antrum without, however, adhering to the mucous mem- 
brane. This consisted of a perfectly closed serous bag of 
^"' thickness, with a smooth inner surface, and containing 
a yellowish serous Huid, which grew from the periosteum of 
the apex of the root of the tooth. 

Although more common in the upper jaw, dental cysts are 
found in the lower jaw. They usually occur in direct con- 
nection with the teeth, but sometimes they Imve apparently 
no immediate relation with them. In these cases it is 
very probable that some irritation connected with these 
organs may have been the original cause of the mischief. 
t)f this a most remarkable specimen from a woman, ^ed 
forty-five, is to be seen in St. George's Hospital Museum. 

The cyst is for the moat part single, and contains merely 
fluid, which may be clear or more or less coloured. Du- 
puytren narrates several ca.^es of the kind ( " Diseases of 
Bone," Sydenham Society's translation, p. 437), from some of 
which only reddish-coloured serum escaped on their being 
opened, whilst in others a fibroid growth, and in one osseous 
nodules were found within them. There is a good example 
of a single cyst, for which a piece of the entire thickness of 
the lower jaw was excised, in St. George's Museum, of which 
the following are the particulars : The patient had had a 
tumour, supposed to be an epulis, removed from the same 
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spot two years before, and the disease had been growing 
since that time. When admitted the tumour was found to 
be a firm oval growtli, about the size of an orange, connected 
with the outer surface of the right inferior maxilla. It was 
evidently cystic, and there was an indistinct sensation of 
fluctuation. The tumour, aa well as the portion of bone 
from which it grew, was removed by an incision iu the 
median line. The extent of lower jaw removed was from the 
lateral incisor tooth on the left side to the angle of the jaw 
on the right. 

The accompanying drawings show a case of unilocular cyst 

Kic. 65. 




of the lower jaw, for which Sir William Fergusson removed 
a large portion of the bone. Fig. 65 shows the growth, and 
Figs. 66 and 6^ the patient before and after the operation 
(see " Practical Surgery," p. 666). 

Miology and Patho}.ogy. — Numerous theories have been 
advanced to explain the origin of these cysts. Tomes and 
Ms^tot consider that their starting-point is an inflammation 
of the alveolo-dental periosteum, which, instead of forming an 
abscess, leads to the development of a serous cyst. There 
ai-e difiiculties in the way of accepting this theory, especially 
as regards the epithehal lining. It is difficult to explain, 
on the inflammatory theory, the formation of a distinct 
epithelium. Verneuil, Reclus, and especially Malassez, con- 
aider that a more feasible explanation of the occurrence of 
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cysts is to Ije found in their origin from rudiments of the 
enamel organ, or, as Malassez terms it, " debris i;pitbdliaux 
paradeutaires." This epithelium may begin to hypertrophy 
OS a result of the irritation set up hy micro-organisms 
spreading from a carious focus in a tooth, or as tlie result of 
an operation on a tooth. 

It ia diflicult, on the inflammatory theory, to explain the 
mode of origin of those dental cysts which originate at some 
distance from the alveolo-dental periosteum. On the theory 
of Malassez, however, there is no difficulty in explaining that 
some elements of the primitive enamel germ have remained, 
but not in immediate contact with the tooth. lu favour of 
this theory also is the fact that, after treatment of these 
cysts and apparent cure, a recurrence has taken place. 
This recun-ence may be only a unilocular cyst, but a multi- 
locular cyst, and even a more or less solid epithcliomatoua 
growth, has been described. 

S!fmpfo7ns. — The patient finds that he has a slowly grow- 
ing tumour of the jaw, which at first is painless, and gives 
liim no trouble except from the deformity. The outer plate 
yields ordinarily to the pressure of the growing cyst, and 
thus a prominent smooth tumour is formed, over which the 
skin is freely movable. When the bony wall is sufficiently 
attenuated, tho peculiar crackling already described may be 
produced on pressure, and if the disease is still unchecked 
the bone becomes entirely absorbed, and nothing but a 
membranous cyst, with particles of osseous matter em- 
bedded in it, remains. Later on, owing to the tension of 
the accumulatiug fluid, more or less pain may be present, 
radiating into the molar or froutal regions, or even on to the 
scalp. 

The diagnosis and treatment of these cases will be con- 
sidered in connection with dentigerous cysts. 

2. DaUigerom Cys/s.—These cysts contain one or more 
teeth in their interior or in their wall. The teeth may be 
well formed, or may be quite rudimentary, consisting of 
irregular masses of bone and enamel. They are almost 
invariably connected with permanent teeth, though Mr. 
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Salter mentions a case in connection with a temporaiy 
molar occurring in the practice of Mr, Alexander Edwards, 
late of Edinburgh ; and in a remarkable specimen belonging 
to Mr, Cartwright, which will he afterwards referred to, the 
tooth is a supernumevar)' one. I have also myself met with 
an example of cyst connected with a temporary tooth in a 
boy of four years, brought to me by Mr. C. J. Fox. In this 
oaae the temporary right canine tooth was wanting, and 
there was a cyst developed in its situation, on cutting into 
which I extracted seven small irregular nodules of dentine 
and enamel, but no complete tooth, this being therefore an 
example of the odonto-plastic cyst of Magitot. 

As a rule the cysts are single, but occasionally they consist 
of two compartments, which may or may not communicate. 
Their contents are ordinarily clear fluid, sometimes bloody, 
occasionally filamentous or gelatinous, and still more rarely 
they contain a sebaceous matter like mastic, composed almost 
entirely of epithelium. 

The tooth may lie free in the cavity of the cyst, or. which 
is more usual, it may be implanted in the wall of the cyst 
with the crown projecting into the cavity. In the majority 
of cases it presents the characters of a molar tooth. Instead 
of one tooth, several may be found, which are generally more 
or less rudimentary. 

The cyst wall is composed of two \ys.Tt3, an external 
fibrous layer and an internal layer lined with epithelium, 
which, according to Alberran {Jiame de C/u't:. 1888), is 
similar to that of the enamel organ. 

Dentigerous cysts are met with more frequently in the 
lower than in the upper jaw, thus difl'ering from dental cysts, 

Etioloijy and Patholo^i/. — Owing to the difficulty in ob- 
serving the early stages in the growth of these cysts, it 
is not surprising to find that observers are by no means 
unanimous in the theories they advance. According to Broca 
(Traill (lex Tu,meurs, vol. ii, p. 35), dentigerous cysts origi- 
nate by changes taking place within the tooth follicle. The 
space between the follicle and the dental papilla is occupied 
by the enamel organ, an organised body, but verj' soft and 
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gelatinous, apt to disappear under morbid inflnencea, and 
thus leaving in the follicle a cavity ready to be transformed 
into a cyst. If the cyst begins to develop at an early 
period, the dental papilla undergoes atrophy aa a result of 
the pressure of the accumulating liquid, and no tooth, or 
even rudiment of a tooth, is formed. If, however, the dental 
papilla have reached some development before the cyst forms, 
aome rudiment of a tooth will be found. Finally, in some 
cases the crown of the tooth may have been completely 
formed before the development of the cyst. 

Mr. Tomes explains the formation of cysta in connection 
with retained teeth by referring to the fact that, when the 
development of the enamel of a tooth is completed, its outer 
surface becomes perfectly detached from the investing soft 
tissue, and a small (juautity of transparent fluid not uncom- 
monly collects in the interval so formed. This fluid ordinarily 
is discharged when the tooth is cut, but when from some 
cause the eruption of the tooth is prevented, it increases in 
quantity, gradually distending the surrounding tissues in the 
form of a cyet. 

Malnssez explains the origin of dentigerous cysts in the 
aame manner as he explains the formation of dental cysts — 
viz., by the hypertrophy of epithelial rudiments of the 
enamel organ. 

Alberran, while supporting the views of Malaasez, lays 
considerable stress upon the part played by the "iter dcntis" — 
I.e., a bony canal which leads from the gum to the socket of 
a permanent tooth. In this canal is a flbrous hand, in which 
can be found columns of epithelial cells, similar to those of 
the enamel organ. As the fang develops the tooth is pushed 
along the canal to the surface. If, however, the canal should 
become blocked, or its direction altered, the tooth might find 
considerable difHculty in reaching the surface. Under these 
circumstances the irritation might lead to a proliferation of 
the rudimentary epithelium. 

In the face of these conflicting theories it is impossible at 
present to account satisfactorily for the origin of dentigerous 
cysta. 
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Syrfiploms. — Although dentigerous cysts arc more common 
in the lower than in tJie upper jaw, yet Mr. .Salter, in his 
work on "Dental Pathology and Surgery," has collected 
several cases of dentigerous cyst in the upper jaw, which 
were recognised and treated during life. Thus, Jourdain 
records three cases, one in a girl of seventeen, in whom the 
iirst and second right upper permanent molars were inverted 
and the surrounding cyst had involved the antrum ; a second, 
in a man of sixty, connected with a bicuspid tooth of the 
upper jaw ; and the third in a girl of thirteen, connected 
with an upper lateral incisor. Dnpuytreu and Bransby 
(.'ooper each met with a case in tlie upper jaw, Dupuy- 
tren's case, which was shown to him by M. Loir, being a 
remarkable instance of a cyst developed between the plates 
of the palatine process of the upper jaw {see Uupuytren 
" On Diseases of Bone," Sydenham Society's translation, 
p. 458). 

Professor Baum also met with an extraordinary case in 
a woman, aged thirty-eight, both of whose antra were enor- 
mously dilated by cysts, from one of which a canine teoth, 
■ind from the other a molar tooth, was removed. Mr. Salter 
gives two cases of his own, which will be found at length 
in the (hLj/s Hospital Reports, 1859; one depending upon 
the impaction of a wisdom-tooth in the lower jaw of a man, 
aged twenty-two, and the other in a girl of eighteen, who 
had an elastic fluid-containing tumour in the incisive region 
of the upper jaw, connected with a permanent incisor tooth, 
the fang of which was not developed, and whose place was 
occupied by a temporary tooth. 

Inversion of the tooth appears to be a frequent accom- 
paniment, or rather the cause, of these cysts, and occurred 
in one of the cases narrated by Jom-dain, and in those of 
Dupuytren and Bransby Cooper. Mr. Tomes (" Dental 
Sut^'ury ") has recorded a similar case in a girl of sixteen, 
who had a swelling around the second molar tooth of the 
lower jaw, which proved to be a cyst. After being tapped 
the cyst suppurated, and the extraction of the tooth became 
necessary, when the inverted crown of the third molar was 
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found lodged betweeu tbe expauded fangs of the second 
molar tooth, the two being united by dentine, and ha\ing 
oue common pulp-cavity, as seen in the accompanying draw- 
ing, Fig. 68, from Mr. Tomes' work. 

Cases of dentigerous cysts may be mistaken for solid 
tumours. Thus tlensoid, of Lyons, has recorded the case ot 
a girl of thirteen, whose antrum was distended with a large 
collection of yellow fluid, and contained a canine tooth at- 
tached to its wall, in whom he had made the incisions 
necessary for the removal of the tumour before he discovered 
its nature. Mr, Syme also has related {Edinburgh Medial 
and SurfficalJoiniial,iS^8) the case of a woman, aged thirty- 
one, on whom he operated for a tumour of the upper jaw of 




four months' standing, by laying open the cheek and re- 
moving the tumour with the bone-forceps. " The tumour 
was found to consist of a dense cyst, lined throughout with 
earthy matter in a crystalline form, and containing a clear 
glairy fluid, together with the crown of a tooth, apparently 
the lateral incisor." In a cavity beyond the tumour was 
found a fully formed canine tooth, encrusted with a thin 
plate of bone. The teeth are said to have belonged to the 
temporary set. 

When dentigerous cysts occur in the lower jaw tliey form 
more isolated and prominent tumours than in the case of 
the upper jaw, and in some cases the projecting bony wall 
has been removed. In 8t. Bartholomew's Museum is a 
specimen of the kind, consisting of a portion of a bony cyst, 
which was removed by Mr, Earle from the external and 
lateral part of a lower jaw. The cyst is lined with a thick 
and soft membrane, which has been in part separated from 
it The cavity of the cyst was filled with a glairj' fluid. 
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aod at the bottom of it a canine tooth of the second aet was 
adherent to the lining membrane. The case is referred to 
by Stanley, who gives an accurate drawing of the prepara- 
tion. In the Museum of the College of Surgeons there ia s 
very similar preparation, showing a bony cyst of oval shape, 
one inch in its long diameter, lined with a tliick well-formed 
membrane, containing an imperfectly formed bicuspid tooth, 
which was removed by Mr. Wovmald from the lower jaw of 
Flfi. 69. Fir,. 70. 




a femiile, aged seventeen, whose case will be found in the 
Laruet, -lime 22nd, 1850. 

When the cyst occurs in the lower jaw, and is less pro- 
mineni than in the two cases already mentioned, giving rise 
to a general expansion of the bone rather than a distinct 
tumour, the disease may be mistaken (or a solid tumour of 
the lower jaw. A case of this kind occurred to that excel- 
lent surgeon, the late Mr. S. W. Team, of Derby, who had 
the courage and honesty to publish the case (Bnti.ih Medical 
Jbumiil, August 27tli, 1S64), and to whom I was indebted 
for the very valuable preparation now in the College of 
Surgeons' Museum, from which the drawings. Figs. 6g and 
70, were made. 
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Mr. Fearn's patient was a girl of thirteen, who had a 
large resistant tumour of the left side of the lower jaw, 
which had been growing six mouths. There was aome 
enlargement also of the right side, and the teeth there were 
very irregular. The teeth on the left side had been ex- 
tracted, with the exception of the second molar and a 
temporary molar. No opening could be detected in the 
tumour, though there was a constant offensive discharge 
from its surface. Mr. Fearn removed the left half of the 
jaw from the symphysis to the articulation, and on division 
of the hone with the saw a quantity of foetid pus escaped. 
The tumour (Fig. 6g) proved to be a bony cyst formed by 
the expansion of the two plates of the jaw, which extended 
for aome distance to the right of the symphysis (a very 
unusual occurrence). The cavity is lined with a thick 
vascular membrane, and at the bottom the canine tooth 
will be seen projecting from the wall. The case was evi- 
dently therefore one of dentigerous cyst, due to the 
non-development of the cauine tooth, the contents of which 
had, from some cause, become purulent. The mental 
foramen, with the nerve emerging, is still visible in the 
preparation and drawing (Fig. 70). The patient made a 
good recovery. 

A very similar case is recorded by Dr. Forget, in hia 
essay on Lcs Annmnlics Di:ntnires el leur mfluence, stiT la 
production ties Maladies des Os Maxillaires, i8S9. which 
is translated by Mr. R. T. Hulme, in the JkiUai Review, 
i860. The patient was a woman, aged thirty, who had a 
tumour on the right side of the lower jaw, of the size of a 
hen's egg, extending from the lateral incisor to the base of 
the coronoid process, which Iiad been growing ten years, 
M, Lisfranc removed half tlie jaw. and the patient made a 
good recovery. An examination of the tumour showed it to 
be a cyst, at the bottom of which lay the wisdom tooth, tlie 
crown projecting downwards into it, the fang being inverted 
and fixed in the base of the coronoid process. In the 
illustration (Fig. 7 1 ), (for which I am indebted to Mr. 
Hulme), the cyst has been opened, the internal wall b being 
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't ; a jnarks the position of the tooth, and c the inferior 
dental canal, which has been opened to show its non- 
communication with the cyst. 

M, Legouest brought under the notice of the Soci^t^ de 
Chiruryie de Paris, in 18G2, a very siiuilar case, which had 
the peculiarity of pulsatiug at one point synchronously with 
the radial pulse. The supposed tumour proved to be a 
dentigerous cyst containing two teeth, the pulsation having 
been due to the great vascularity of tlie membrane cover- 




ing it, and the groat pain which had been experienced, to 
the fact that the dental canal was opened, and the nerve 
pressed upon by the cyst (Gazelle dcs Hdpitav.r, August 7th, 
1862). 

In the Antiali Vitiversali di Medieina for May 1867, 
Sig. Bottini, o[ Novara, has recorded a case of " sub-periosteal 
and 8ub-capsular disarticulation " of the left half of the lower 
jaw of a woman, ^ed twenty-three, for what proved to be 
a dentigerous cyst in connection with the wisdom tooth, 

Mr. Underwood has allowed me to have the accompanying 
drawing (Fig. 72) taken from the model of a preparation 
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vhich lie possesses, showing very beautifully a cyst of the 
lower jaw, which was removed hy M. Maisonneuve by 
sawing through the bone at two points. The canine tooth 
is seen lying horizontally at the bottom of the cyst. The 
patient, aged fifty-six, had a swelling in the lower jaw near 
the chin, and an opening formed behind one of his front 
teeth, from which a saline fluid escaped. The man made a 
good recovery from the operation, (Vide Bntish Jmimnl 
of Dental Seieticc, 1S62, p. 562.) 

Dent^erous cysts, like other cysts, may undergo altera- 

Fi«. 72. 





tion, not only of the contents, but of the cyst-wall. The 
opportunities for recognising such changes are exceedingly 
rare, and the only known specimen of the kind is one 
presented by Mr. Samuel Cartwright to the Koyal College of 
Surgeons' Museum, which shows calcification of the cyst- wall. 
The preparation (Fig. 7 3) is one of the right superior maxilla, 
whicJi, having been opened, shows a bony cyst within the 
antrum and attached to its floor, but unconnected with it 
elsewhere. The cyst has been opened, and contains a super- 
niimirari/ tooth loose in its cavity, though no doubt originally 
attached to its base. This is clearly a case of dentigerous cj'st 
which has undergone calcification, and which, had it been 
expanded to a greater degree before this chanf;e took lace. 
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would in all probability have been inseparably united with 
tlie walls of the antrum. 

In some cases the contents of a dentigerous cyst may 
completely disappear, as in the following case : 

The accompanying engraving (Fig. 74) shows a cyst of 
the lower jaw occurring in a man, aged thirty-four, who was 
under my care in 187S. The swelliug began nine years 
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before, and was of the size of an ordinary orange, round, 
very hard, and fixed to the angle of the lower jaw on the 
right side. Its edges were well defined, there was no flno- 
tuatioQ nor pulsation, except that of the facial artery, which 
was stretched over the tumour. Externally the tumour ap- 
peared to be solid, but examined from the mouth, the 
anterior part of the wall yielded slightly to firm pressure. 
On puncturing from the mouth through the bony wall I 
entered a large empti/ cavity lined with soft tissue, wliich on 
microscopical examination sliowed portions of hyaUne cartilage 
and cartilage with a faintly fibrous matri::, surrounded by, 
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aud gradually passing into, oval and spindle cella. The bony 
walla of the cyst were broken down and partially cut away, 
and tbia proceeding was repeated a fortnight later. The 
tumour gradually diminished as suppuration went on, several 
pieces of bone being removed, and, six weeks after the cyat 
had been opened, a tooth was felt fixed at the bottom of the 
cavity, and on being extracted proved to be a bicusi>id with 
a. perfect crown and two smaU fangs. After tins the cavity 
closed and the swelling entirely disappeared. The case is 
remarkable, both for the age of the patient and also for the 
fact that the cyst was empty, the fluid \\-hich must have 
been present at one time having become absorbed. A careful 
search for a tooth was made at the time of the operation, 
but one could not be found, and its discovery at a later date 
was probably due to the destruction by suppuration of the 
lining membrane of the cyat, which had completely en- 
veloped it. 

In the Museum of the Eoyal College of Surgeons is a 
preparation of the right side of the body of the lower 
jaw, completely and uinformly dilated into a large sphe- 
rical cyst. No tooth or rudiment of a tooth can be 
discovered in the cjat, but its inner surface is lined by a 
layer of small epithelial cells and is thrown, in places, into 
thick projecting folds. Mr. Eve considers it probable that 
the cyat originated in the enamel-organ of an abortive wis- 
dom or supernumerary tooth, and hence would consider it an 
example of the follicular cyst developed in the embryonic 
period (Magit6t). 

Diagnosis of Dental arid Deniigcrous Cysts. — A careful 
examination of the mouth may reveal the absence of a per- 
manent tooth, or, as in one of Mr. Salter's cases, may show 
a temporarj' tooth occupying a permanent position, and this 
would direct the mind of the aurgeon to the possible exist- 
ence of a dentigerous cyst. On the other hand, however, it 
must be remembered that teeth may be wanting without 
being connected with any disease ; thua, I am acquainted 
with a family who have the hereditary peculiarity of a single 
bicuspid tooth on each side. 
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If, however, the permanent teeth have been erupted nor- 
mally, and one or more of them in the re<rion of the cyat be 
decayed, then the probability is that we are dealing with a 
dental cyst and not a dentigeroua cyst. We should also 
bear in mind that dental cysts are usually in the upper jaw 
and connected with canine or incisor teeth, whereaa denti- 
geroua cysta are more often iu the lower jaw, and connected 
with the molar teeth. 

When a cyst ia sufficiently expanded for the wall to yield 
under the finyer with the characteristic parchment-like 
crackle, there can be no difficnlty in its recognition, but 
without this it ia impoasible in all cases to distinguish 
between a cyat and a slow-growing solid tumour. Under 
these circumstances, it ia well to insist upon the propriety 
of making an exploratory puncture in all cases which are 
not obviously solid growths, and have sprouted so that their 
nature can he cei-tainly recognised. The puncture being 
made within the mouth will be of no moment should a more 
severe operation subsequently be necessary. 

Tn-atiiimt of Dental awl Dftitigerwis Ci/gts. — Of recent 
years it has been noticed that occasionally, after incision and 
drainage of these cysts, a recurrence has taken place. This 
recurrence usually takes the form of a unilocular or multi- 
looular cyst, but occasionally an epitheliomatous growth is 
found. If we accepi Malasaez's views concerning the mode 
of origin of these cysts — viz., in rudimentary epithelial stttie- 
Cores — it is not difficult to understand how the recurrence 
may take place. 

It is therefore a moat important point in the treatment to 
see that the whole of the cyst wall is removed or destroyed. 
At the same time any teeth or rudiments of teeth iu con- 
nection with the cyat must be got rid of. It will usually 
be necessary to excise a portion of the front wall of the cyst 
so that the rest of the cyst wall can be removed. If tliis be 
impossible, the cavity should he swabbed out with a strong 
caustic, such as a solution of chloride of zinc, gr. xl. to 
the oz., or the cyat wall may be cauterized. This may be 
accomplished in moat instances without any incbion of the 
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integuments, and in the few more extensive cases by simply 
dividing tlie lip, and carrying the incision into the nostril. 

In cases where a permanent opening into the antrum is 
not required, it will be sufficient to turn up a sort of trap- 
door, as suggested by O. AVeber, the periosteum ser^dng as 
the hinge, so that it may be replaced after the removal of 
the contained cysts. It can but rarely happen that such an 
extensive mutilation can be reipiisite as is shown in a ]tre- 
paration in Guy's Hospital Museum, consisting of the 
outer wall of the antrum and the palatine plate, contain- 
ing all the teeth of the left side except the central incisor, 
which was removed by Mr. Key from a case of very greatly 
distended antrum. 

In the case of dentigerous cysts of the lower jaw it will, 
after removal of a portion of the wall, be advisable to 
squeeze the plates together as far as possible, and, in the 
case of the upper jaw, pressure by pads and bandages, as re- 
commended by Liston, will do much to restore the parts to 
their usual form. Dr. Forget relates the case of a woman, of 
about thirty, with a hemispherical tumour of the right side 
of the lower jaw, which was produced by the bulging of the 
external plate of the ramus of the jaw, the internal having 
preserved its usual position. M. Nelaton exposed the 
tumour, and making a hole in the outer wall found a tooth 
projecting into the cyst. The tooth was extracted with 
some difficulty, and the patient perfectly recovered, and was 
well ten years after. Tlie accompanying illustration (Fig. 75) 
represents the relation of the parts, h pointing out the posi- 
tion of tlie tooth (Dental Eeview, i860). 

The cyst should always be reached by dividing the mucous 
membrane within the mouth, and without incising the cheek ; 
but, if necessary, a single line of incision only should be made, 
ao that as little after-deformity as possible may be produced. 

3. Afultilocular Cysts. — Since the first case of multi- 
locular cyst of the jaw described by Mr. Cusack in the 
DvMw, Hospital Reports tov 1826, a considerable number has 
been recorded, so that iu 1885 Bemays was enabled to 
collect 122 cases (N. K Med. Ectord). They may occur at 
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any age, hut most frequently about the twentieth year. 
Tliey are more often met with in the lower than in the 
upper jaw in the proportion of 1 1 to i . They are of slow 
growth, have very little tencJency to implicate surrounding 
parts or the neighbouring lymphatic glands, and, if com- 
pletely removed, rarely recur, and still more rurely become 
disseminated through the system. Their comparative 
innocence is probably explained by the bony capsule 
forming their boundary, by their low degree of vascularity, 

Fir. 75. 




and by the remarkable tendency of the epithelial cells com- 
posing them to undergo degenerative changes. 

Multilocular cysts may contain other cysts within them, 
but this condition must be a rare one, for I can find only 
two examples of it. One was a congenital cystic tumour in 
an infant of six months, who was under Mr. Coote's care in 
1 86 1, and of which the following brief facts are e.\tracted 
from the LuncH of Aug, 31st, 1861 : "The right half of 
the lower jaw was enormously enlarged, and occupied a 
prominent position in the neck, extending downwards as fai' 
as the chest. It appeared to invade the entire bone, but 
was really confined to the right side. Its increase had been 
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rapid since birth, and as it was still enlarging it became 
necessary to do something to afford a chance for life, as, if 
left alone, suffocation would have ensued, in a short time. 
Accordingly, chloroform being given, an incision was made 
by Mr. Coote upon its outer part, and a thin shell of the 
expanded jawbone reached. This was opened, and the 
interior was found to be filled with a regular nest of cysts, 
one placed within the other, all of which were removed, and 
the cavity closed with lint. Very little blood was lost 
during the operation, and for a few days afterwards the child 
improved very much in health, although necessai'ily weak, 
and the great swelling of the neck was much diminished. 
Suppuration became freely established, and the drain shortly 
after began to tell upon the system, for the child became 
weaker and weaker, although well supplied with wine and 
good nourishment, and finally died from exhaustion," 

The other instance is given by Mr. Syme {Lancet, March 
loth, 1855). who quotes the case of a woman having a 
large cystic tumour of the lower jaw, in whom he three times 
opened the cyst and stuffed it, with temporary benefit. He 
was obliged eventually, however (five years after the first 
operation), to remove one-half of the bone, when the cyst 
was found to be compound, there being four cavities, the 
walls of which were studded with smaller cysts. 

Very considerable alteration in the form of the maxilla 
may be produced by multilocular cysts, of which a good 
example is seen in the drawing (Fig. 76) from a macer- 
ated specimen in St. Tiartholomew's Museum. Here the 
bone is irregularly expanded in great part to form septa 
between the cysts. These, which were independent of one 
anotlier, had their origin in the interior of the bone, were 
lined by a highly vascular membrane, and contained thin 
serous, or grumous, blood-tinged fluid. The walls of some 
of the cysts were thin and yielding, but others were thick 
and resisting, and this was particnlarly the case with the 
most posterior cyst on the left side, which had pressed 
upon and caused absorption of the left ramus and coronoid 
process. The preparation was taken after death from an 
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old man, aged seventy-five, who had noticed the enlai^ement 
for five years, when he came under Mr. Coot«'s care in Ht. 
Bartholomew's Hospital in 1857. The following brief ac- 
count of the case is taken from the Laned of Oct. loth, 
1857: "The origin of the affection Mr. Coote attributed 
to the irritation produced by the stumps of decayed teath. 
He punctured soma of these cysts with a trocar, and gave 
exit to a sero-punilent fluid from one, and fluid like the white 
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of egg from two others. On the 5th of tiepteraber he puUed 
out a couple of bodies of teeth, with scarcely any remains of 
fangs, but in their stead some irregular fibrous-like projec- 
tions. The removal of these permitted the flow of a sero- 
albuminous Quid, the teeth having acted like stoppers. Since 
the man had been in Iiospital, the size of the tumour had 
moat certainly diminished one-third under the plan of treat- 
ment of puncturing. The age of the patient precluded the 
possibility of attempting any more severe measures than 
those already adopted. On the 21st the swelling had some- 
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what increased, and three or four of the cyata were a 
punctured, with the discharge of a thick, clear, yellow fluid, 
and several of tliese were run into one internally. This waa 
done uuder partial aniestheaia from chloroform. One of the 
cysts discliai^ed a good deal in the mouth ; this waa partly 
swallowed, and had caused indigestion." 
Pig, 77. 




A, CBniiie ; b, Second molar : c, 
mninE of the base of liorizi 
surface, on which lay the U 

In St. Mary's Hospital Museum is a valuahle recent spe- 
cimen of the same disease, removed hy Mr. Lane. Here 
the growth was of seven years' duration, and involved the 1 
left side of the hody of the lower jaw. A longitudinal section ' 
shows the cystic structure, the cells of which were filled with J 
dark gelatinous fluid, and occupied tlie whole thickness of^ 
the bone. 
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The cells may, however, be of much smaller size ; thus, 
Dr. Robert Adams records, in the DiMin ifospilal Gazette 
for 1857, the case of a mau from whom he removed a por- 
tion of the body of the jaw from tlie symphysis to the molar 
teeth, about two inches in length. " The mucous membrane 
covering it was here and tliere raised into small rounded 
eminences of the size of peas, though some were larger and 

KiG. 78. 




purple in colour (Fig. 77). The tumour was composed of 
bony cells of a texture as fine as the ethmoid bone. The 
cells generally were of such a size that each might be capable 
of receiving within it a garden pea. They communicated with 
each other, and amounted to no less than twenty-six in 
number. They were all lined by a pulpy, very red, vascular 
membrane, and contained an albuminous fluid tinged of a 
reddish colour, apparently from blood held dissolved in it." 
Again, in cases of long-standing disease the cysts become 
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gi'eatly distended, and the septa, in great part, 
thnt the cysts communicate very freely. 

Of this kind was a tumour (Fig. 78) removed by Mr. Cusaok, 
in 1826, from a woman named Kenny, whose case will ba 
found in detail in Mr. Cusack's well-known essay in the 
Dublin Hospititl Efports, vol. iv. Hr. Adams, in his papeC 
already referred to, supplies an account of the tumour in 
this case. " The portion of bone removed comprises the 
entire right half of the lower jaw. The horizontal ramus is 
expanded into an oblong hollow shell with bony walls, and 
its interior is subdivided iuto many cells of various sizeSi 
which are all lined by a fine polished membmne, and com- 
municate freely with each other." ; 

Etiology and Pathology, — In considering the mode ol 
origin of multilocular cysts we meet with even a greatev 
diversity of opinion than in the case of dental and denti- 
gerous cysts. 

Magitot looks upon them as formed by the fusion (A 
several dentigerous cysts, or by a single dentigerous cyafc 
wliich has later on become subdivided. 

Falkson published a case in the Archie fiir Path. Anat^ 
1879, in wliich he had very carefully examined the micros 
scopic structure of the tumour, and was led to the con*. 
elusion that it had originated in an abnormal development of 
the enamel organ. Soon afterwards IJryk published a vei^ 
similar case, and came to the same conclusion as Falkson. 

In an interesting lecture given by Mr. Frederick Eve afe 
the College of Surgeons in 1882, and published in the Brii^ 
Med. Jonrn. for 1S83, an entirely new theory is advanced^ 
Mr. Eve believes that so far from multilocular cyebli 
having a dental origin, they are produced by an ingrowtfii 
of tlie epithelium of the gum, i 

" After repeated examinations, I have been able to observ^^ 
in several specimens, appearances distinctly indicating thaff 
they originate b}' an ingrowth of the epithelium of thS' 
gum. Sections of a tumour of the superior maxilla showed^ 
pear-shaped ingrowths of epithehum, connected with thai 
epithelium of the gum by their narrow extremities. The; 
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cells composing them had completely undergone degenera- 
tion except at the periphery, and two similar ingrowths were 
continuous with the maas of the tumour." 

Many pathologists felt that it was dlfiicult to ascribe thia 
mode of origin to tumours, originating in the substance of 
the jaw, with the epithelium, of the gum quite intact over 
the tumour. Again, it is well known that epithelium will 
often begin to proliferate, when irritated by the proximity 
of chronic inflammation or of a new growth. 

Within two years of the publication of Eve's researches, 
Malassez aunounced that he had found in maxillss of 
adults, groups of epithehal cells in the neighbourliood of the 
teeth, dSbi-ui 4pithdi/i.ux jinradenlairis {Arckir, de Physiol., 
1 88s). Thi^ discovery confirmed strongly Eve's ^wa regard- 
ing the epitbeliomatuus nature of these growths, and explained 
how such a tumour might originate at some little distance 
from the gum, and without involving it until late in the 
course of the disease. 

Malassez considers that multilocular cystic tumours have 
a mode of origin similar to that of dental and dentigerous 
cysts, ascribiug them to an overgrowth of the rudimentary 
paradental epithelium (see p. 173}. 

In conclusion, the consensus of opinion is certainly in 
favour of adopting Eve's views that multilocular cysts are 
neoplasms of an epitheliomatous nature. In what par- 
ticular kind of epithelium the growth origiuates is by no 
means certain. On the whole, it is most probable that they 
originate in connection with the ingrowth of epithelium 
which forms the enamel organ. It is quite possible, therefore, 
that dental cysts, dentigerous cysts, and multilocular cysts 
have a similar mode of origin. The exciting cause of this 
activity of the epithelial structure is probably to be found 
in diseases of the teeth, especially caries. 

The microscopic character of the solid material found 
more or leas in all cases of multilocular cyst is well given 
in the following report by Mr. Eve upon a veiy well-marked 
recent specimen of the disease, contributed to the St. Bar- 
tholomew's Hospital Museum by Sir. Keetley : "The solid 
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portion of the tumour was composed of columns of cells and 
imclel of the epithelial type, which, when cut transversely, 
presented the appearance of alveoli ; similar small columns 
hranched out from the -side of the larger. The cells in the 
centre of the columns had in many places undergone a colloid 
change, and hy the complete metamorphosis of the cells the 
cysts were formed. From the huccal mucous membrane 
covering the tumour in certain parts, club-shaped and branch- 
ing cylinders extended down from the deep stratum of the 
epithelium, as in the ordinary formation of epitlielial cancer." 
Mr. Eve has found precisely the same characters in twelve 
specimens of multilocular cystic tumour he has examined, 
une of the most marked being a tumour of the vppcr jaw 
removed by Mr, Liston in 1836, and referred to in his paper 
in the Meilico-Chirurgieal Tran-'nuiioiis, vol. xx, the tumour 
being now in the College of Surgeons' Museum, 

To show the identity of the foregoing with the tumours 
hitherto classed among the "cystic sarcomata," I may quote 
the description of the microscopic appearances of a tumour of 
the latter kind removed by myself, in 1871, from a patient 
a^ed twenty-two, whose portrait before and after the opera- 
tion is given in Figs. 79 and 80 : " The tumour was composed 
microscopically of straight or tortuous columns of epithelial 
cells, those forming the margin being elongated or cylindrical 
and radiating towards the centre. At the margin of the small 
ulcerated opening in the gum, papillary processes extended 
downwards from the deep stratum of the epithelium, and 
were continuous with the colnmna forming the tumour." 
The half of this tumour, deposited in the Museum of Univer- 
sity College, is described in the valuable catalogue by the late 
Mr. Marcus Beck as a " gland-like tumour of bone," and its 
structure is identical with that of a tumour described by Mr. 
WagstafTe in the PiitkulofiMd Sockty's Transadimis, vol. xxii. 
Mr, Wagstaff'e found that the growth was composed of 
innumerable cysts and a solid matrix, through which a certain 
amount of hone was scattered; that the cysts were lined by a 
layer of large globular epithelium ; that into the interior 
of the larger cysts other smaller cysts projected, these 
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endogenous cysta taking their origin in the epithelial lining, 
and not in the matrix of the growth. Other cysts were also 
freely scattered throughout the structure, but the endogenous 
fonnationa were so marked that they could be discovered as 
little balls by the naked eye, and removed for examination by 
the point of a needle. The solid structure consisted of a 
very peculiar arrangement of what appeared to be acini or 




cylinders of closely-packed cells, supported by a libro-uucleateJ 
matrix. These acini, or rods, iu many places gave the appear- 
ance of tubes from the arrangement of their component cells, 
which resembled very curiously that of columnar epithelium, 
or of the epithelium of glani follicles. The cut ends, how- 
ever, shjwed no central canal. The constituents of these rods 
were nuclei embedded in plistic matter, aud these separated 
by manipulation into small tailed or so-called spindle cells, 
of similar size and character to the corpuscles of an ordinary 
sarcoma. 
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Tho contents of these cysts vary in consistency and colour ; 
in some cases being clear and limpid, in others almost 
gelatinous and of a dark colour, 

Myatteution was first directed to the tact that miiltilocular 
cystic disease is not always a simple local ailment, by the 
case of a patient who was able to give me a " Thirty-five 
years history of a maxillary tumour," which I communicated 
in 1880 to the Association of Surgeons practising Dental 
Surgery {Jiriliih Maiiml Journal, May 23ijd, 1880). The 
patient, when he first came under my notice in 1S77, was a 
healthy country gentleman, who said that, as long as he could 
remember, there had been some enlargement of the right side 
of the lower jaw. In 1845 this enlargement increased very 
rapidly, and in 1847 Sir W. Fergusson removed a tumour of 
the right side, sawing through the ramus horizontally, and 
the body of the jaw close to the right canine tooth. The 
tumour was apparently of a fibroid character, having a lai^ 
cyst developed in it, and ia now in the Museum of King's 
College. He continued iu good health for fifteen years, and 
then noticed the formation of a cyst in the incisor region, 
which had frequently been tapped by Sir W. Fergusson. In 
July, 1877, I found cystic disease of the left side of the body 
of the jaw extending to the molar region, and operated^hy 
extracting all the teeth, opening up the cysts freely, and 
clearing out some solid growth with the gouge. From this 
the patient made a good recovery, with considerable con- 
solidation of the bone, but, in the following November, one 
cyst was found to have developed anew in the incJsor region, 
and this was treated in a similar manner. A year later a 
fresh development of cysts had taken place and the operation 
was repeated with a good resalt, so that in February, 1879, 
the jaw was completely consolidated, and the patient was 
advised to have some artificial teeth fitted. In November, 
1879, the patient reappeared with a large solid tumour, in- 
volving the left side of the body of the jaw, which, noticed 
first in June, had grown rapidly of late, and now involved 
the skin for an area of a Sfiuare inch. On December 2nd I 
removed the tumour by sawing through the bone ii 
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^ut of the left masaeter, and also removed a piece ot 
infiltrated skin from the left of the median line. The wound 
was brouglit together with harelip piaa and sutures, and only 
one artery (facial) was ligatured. The patient made a good 
recovery, took food with a spoon, and was able to talk intel- 
ligibly after the first week, although deprived now of the 
entire body of the jaw. The lower end of the wound being 
left open aflbrded a thorough drain for discharge. The 
patient returned early in February, when the akin near the 
wound was found to be increasingly infiltrated, and a tumour 
of the Bizti of Qu orange was found beneath the right deltoid. 
He had strflined the right arm in getting into a hip bath, but 
was quite clear that the humerus had not been struck. The 
tumour was painful, but the bone waa sound, the head moving 
with the shaft. A week later the patient was found to have 
a tnmouT in the pelvis, pressing upon the rectum, and springing 
from the interior of the right innominate bone. From this 
time he gradually lost strength, and died at the end of March. 
The second tumour was pronounced by Mr. Dorau to be a 
round-celled sarcoma, and the same growth was found in 
the piece of skin which was removed. The earlier tumour 
appeared to be a fibroid or a spindle-celled sarcoma. No 
post-mortem examination of the internal growths could be 
obtained. 

The specimen is preserved in the Museum of the College 
of Snrgeona, and Mr. Eve's further examination shows that 
the upper portion of the tumour contains isolated masses, com- 
posed of tortuous closely-crowded columns of small epithelial 
cells. 

The second case bearing upon the same ([Ueation waa in a 
woman of forty-four, who was admitted into University 
College Hospital, on November 3rd, 1875, with the following 
hiatory : About nine years before, the patient first noticed 
a lump of the size of a pea beneath the tongue, on the right 
side, which gave her some pain, and for which a tooth was 
extracted. From that time she had a succession of ab- 
scesses (?) in the lower jaw, some of which discharged in the 
mouth, and one externally, and for which she had had several 
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teeth extracted. Dr. Paraoiis, of Dover, had sent her to me 
three years before, and I then recommended her to come into 
the hospital; but she declined, and went on with a steadily 
increasing tumour of the lower jaw on the right side. About 
nine months before admission the tumour seems to have begun 
to increase with some rapidity, and within the last two months 
the following characteristic event happened. While eating, 
the patient felt a sudden crack in the lower jaw, and this 




occurred twice in the same week ; and upon each occasion b] 
felt great pain in the floor of ths month and upon moving the 
tongue. Upon admission there was really very little to be 
seen externally, and a photograph taken at the time shows 
that, excepting a very small projection beneath the skin in 
front of the angle of the jaw, there was nothing to call atten- 
tion to the patient's face. On looking into the mouth, how- 
ever, the tumour was at once obvious, and is seen in a cast 
taken from the jaw at that time (Fig. 8 1 ), The right side of 
the lower jaw is seen to be greatly expanded from immediately 
in front of the ramus to beyond the median line, the tumour 



u 



MULTILOCOLAK CYSTIC TUMOCR. 205 

measuring two inches across at the broadest part, and reach- 
ing under the tongue. Its surface was lobulated and rounded, 
tirm and osseous in the greater part, but yielding distinctly 
on pressure in two or three places. The mucous membraoe 
was entire over the tumour, except at one point where there 
was an opening, from which a discharge constantly e.xuded. 
The incisor teeth of the right side were displaced over to the 
opposite side, and were loose. The central incisor of the 
left side was displaced completely in front of the other teeth. 
The left canine and bicuspids were timily fixed. Notwith- 
atanding the size of the tumour, the outline of the lower 
border of the jaw was scarcely interfered with, the disease 
being mainly confined to the alveolar portion of the bone ; 
and I, therefore, decided to operate from within the mouth, 
so as to avoid, if possible, all external scar. 

On November loth the patient was put under chloroform, 
and, a gag having been introduced on the left side, I first 
extracted the four incisors, and then made a free incision 
with a stout scalpel along the upper surface of the tumour, 
cutting easily through the thin bone and thick membrane 
forming its upper wall. A quantity of dark-coloured cystic 
fluid at once escaped, and I ihen cleared out the semi-solid 
contents with the finger and gouge. The finger introduced 
into the cavity passed completely under the canine and 
bicuspid teeth of the opposite side without disturbing them. 
I next cut away a portion of the cyst-wall with scissors, and 
crushed together the remainder, as far as I could, with my 
fingers and thumb. The actual cautery was applied to one 
spouting va'sel iu the margin of the alveolus, aud the cavity 
was stuffed with lint dipped in a solution of chloride of zinc 
(twenty grains to the ounce). 

The patient had very little constitutional disturbance ; the 
plugs were gradually removed from the cavity of the jaw, 
which was carefully syringed out frequently with Condy's 
fluid, and soon began to granulate and fill up. She was 
discharged a month after the operation, when the two plates 
of the lower jaw had come together, aud the cavity was filled 
up almost completely by granulation-tissue, there being only 
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a aliallow cavity lialf aa incli loug still to be filled up mid- 
way betweeu the angle and the symphysis. 

This patient again presented herself in October, 1878, 
nearly three years after the first operation, with a recurrence 
of the cyata, which were treated again by gouging and crush- 
ing in. In August, 1882, she again appeared with a formid- 
able tnmoiir of the lower jaw, which had already sprouted 
through the chin at more thau one point (Fig. 82). There 

FlQ. 8j, 




conld be no question now ot the necessity for excising the 
portion of jaw involved, and this I accordingly did, removing 
from an inch in front of the angle on the left side to the 
right temporo-maxillary articulation. The patient made a 
good recovery, and has remained well. 

Aa a further contribution to this subject I may refer again 
to the case of " cystic sarcoma " described at p. 200, and 
illustrated by Figs. 79 and 80, where I left in sUu the coronoid 
process and condyle with part of the posterior border of the 
lower jaw, in June, 1872. In October, 18S3, this patient 
reappeared in the condition shown in Tig, 83, with a typical 
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epithelial ulcer of the akin of the cheek. On proceeding to 
cut this away freely, I found that it was attached to the 
remains of the lower jaw, wliich I was obliged to remove in 
order to get rid of tlie whole of the growth. One-half of this 
secondary growth is in the Maaeum of the College of Surgeons, 
and its microscopic characters correspond precisely to tlioae 
of the former growth, p. 200. 

There can, then, I think, be no doubt that under the term 
Vir.. Si 




" multilocular cystic epithelial tumour." as proiiosed by j 
Eve, we may include the old multilocular cysts and cystic 
sarcomata, both having a distinct tendency to be reproduced 
locally, and in certain cases to become disaeniinated. 

Trtatnmii. — Mr. Batcher, of Dublin, for many years 
treated cases of multilocular cyst of the lower jaw through 
the mouth, by dividing the mucous membrane over the cyst 
freely, and then with gouge and bmne-forcepa removing the 
expanded e-vtemal plate of the bone, with the contents and 
lining memhr&ne of the cyst. In this operation the teeth 
are interfered with as little as possible, and appear to 
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remain finn. Granulations rapidly spring np from the 
denuded bone, and fill the ■wound made in the mouth ; 
the cheek resumes its ordinary Appearance, and no 
deformity or scar is left. In his work on " Operative 
and Conservative Surgery," Mr. Butcher narrates three 
casea treated in this manner, and remarks, that " the pro- 
ceeding according to this plan is trouhlesome and difficult, 
but its value to the patient in having no deformity left is 
priceless." A valuable caution is here given respecting the 
facial artery, which might, without care, be divided from 
within the mouth in a position where it would be very 
difficult to secure it. Ifr. Butcher also narrates and gives 
a drawing of a case in which, finding the disease too exten- 
sive to be treated from the mouth, he adopted Dupnytren'a 
external incision, and then levelled the projection to the 
line of the healthy bone with the best results, the incision 
being completely hidden behind the bone. 

Dr. Mason Warren has also (Boxlon Afcdical and Surgical' 
Journal, 1866) written upon the treatment of cysts of the 
jawa, and strongly recommends a milder and even more 
conservative practice than that followed by Mr. Butcher, 
which he thus auinmarizes : " The treatment consisted in 
the puncture of the sac within the mouth, evaciiating its 
contents, and at the same time obliterating its cavity by 
crushing in its walls ; and lastly, in keeping up, by in- 
jections, &c., a sufficient degree of irritation to favour the 
deposition of new bone." 

I have now treated a considerable number of simple and 
multilocular cysts by Mr. Butcher's method, and, as has 
been noted, with recurrence in at least two of the latter, 
Mr. Butcher does not appear to have met with further 
trouble in his cases, and this may depend upon his "carry- 
ing out the gouging fearlessly and far wide of the disease." 
I should in future be guided by the age of the patient, and 
the amount of solid material found in the cysts. In young 
persons with cysts having fluid contents and little growth 
in the bone, 1 should be still inclined to adopt palliative 
measures and to gouge very freely, carefully watching the 
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case with a view to a mnre radical proceeding, should 
further development take place. In cases of much solid 
deposit in connection with raultilocnlar cysta. and still more 
in cases of solid tumour with one or more large cysts, there 
should, I tliink, be no douht as to the removal of one-half 
or more of tbe lower jaw, or of any portion of the upper jaw 
involved. 

In his well-known essay on " Diseases of the Jaw " (Cal- 
cutta, 1844) Ml-. O'Shaughnessy narrates a case of large 
cystic disease of the juw which would appear to have been 
originally a multilocular cyst, in which the septa had 
undergone almost complete absorption, so that " the tumour 
after maceration was found to be a hollow shell of bone, 
containing in its centre a quantity of a gelatinous and 
fluid substance, and a few particles of boue like pieces 
of honeycomb. The coronoid process was hollowed out 
like the rest of the bone, and so thick that it must have 
completely filled the temporal fossa, which accounts for the 
difficulty experienced in trying to divide the temporal 
muscle." 

This difficulty of clearing the coronoid process has been 
noticed also in cases where the bone has been expanded by 
a solid growth within it, or is wedged in by a portion of 
tumour springing from the ramus. Dr. I'.obert Adams 
i\arra.tea (l}iibli/t ffog/iitnl Ckisetfi^, A^tH t 5th, i8S7)a case of 
the former kind, and Mr. Cusaek {Dnblin Hospital Mrports, 
vol. iv) two cases of the latter, in all of which the difReuIty 
was overcome by sawing through the ramus of the jaw and 
subsequently removing the coronoid process and condyle. 
The possible occurrence of this difliculty is to be borne in 
mind in cases of cystic growth requiring disarticulation ; and 
I experienced it in the case of large " cystic-sarcoma," 
already referred to. 

The difficulty is best got over by the division of the 
coronoid process with the bone-forceps, and the piece thus 
cut off should afterwards be dissected out. 




The meaning of the term odontoma in its broadest pnUu}- 
logical sense lias already been discussed in the Chapter 
on " Cysts of the Jaws," and it was there pointed out that, 
for the present ut any rate, it would be more convenient to 
restrict the term to ita generally accepted clinical signiii- 
cation — i.':., a taraour composed of enamel or dentine or 
ceraentum, or of a combination in varying proportions 
of any of these three elements. It seems most probable 
that, in the human subject, all odontomata originate in 
abnormal development of the denial papilla. In the lower 
animals, however, this is not the case. Bland Sutton has 
pointed out that tumours composed of cementum only, 
Kcmentomatit. as they are called, are very common in lower 
animals, especially in the Ungulata ; and this cementum is 
developed from the wall of the dental fullicle, not from the 
dental papilla. The same authority claims that one case, 
at least, from the human subject belongs to the category of 
follicular cementomata. Tliis case is described by Dr. 
Forget in his classical work on " Dental Anomalies." 
It occurred in the practice of M. Maisonneuve, and in the 
person of a man aged forty. The tumour occupied the left 
side of the lower jaw, causing both its surfaces to project, 
but especially the outer. At the smaller end of the tumour 
was a decayed molar tooth, and upon extracting tliis the 
tumour came away with it. The growth, which was lar^r 
than a pigeon's egg, was attached to the tooth by a kind of 
pedicle, a section showing a line of separation between 
it and the root of the tooth. Under the microscope the 
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^men was seeu to contain no dentine, but to consist 
exclusively of cementum (Fig. 84). On a careful re- 
examination of the tumour, Kfagitdt found some dentine 
in the central part of the mass forming the boundary of a 
large cavity. It is doubtful, therefore, whether to look upon 
this case as a pure follicular cementoma with remains of 
dentine and pulp cavity, or as a mixed odontoma consisting 
of cementum and dentine. 




Except in the case of this doubtful specimen we cannot 
do better than adopt the classitication suggested by Bland 
Sutton for hard odontomata, viz.: 

A. Aberrations of the dental papilla. 

Radicular odontomata. 

a. Dentomata. 

b. Osteo-dentomata. 

c. Cement^Dmata. 

B. Aberrations of tlie whole tooth-germs — r.c., dental 
papilla, dental follicle, and enamel organ. 

Composite odontomata. 

C. Anomalous odontomata. 

A. Aberratioits of the Dental Papiiln. — The term radieuiar 
cdon/onia is applied by Bland Sutton to "odontomata which 
arise after the crown of the tooth has been completed, and 
whilst the roots are in the process of formation. As the 
crown of the tooth, when once formed, is unalterable, it 
naturally follows that should the root develop an odontoma, 
enamel cannot enter into its composition, which, for the 
moat part, would conaiat of dentine and osteo-dentine in 
varying proportions, these two tissues being the result of 
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the activity of the papilla. When such a tumour consists 
mainly or entirely of dentine it may be t«rmed a ntdiadar 
dcntmnu. If osteo-dentine preponderates, then the tumour 
may be called a radicular osteo-denimnn ; or, if cenientum, 
then it is a radicular ctmenioma," 

A remarkable specimen of a radicular odontoma in 
the Museum of the College of Surgeons of Ei^land has 
been especially investigated by Mr. Salter (ffity's Hospital 

Fig. 85. 




Reports, 1869), who believes that the outgrowth is due \ 
" hypertrophy and dilatation of a fang, and not, as was 
formerly supposed, to hypertrophy of the cementum. 
Fig. 85, from Mr. Salter's paper, illustrates the structure 
of the tumour, and Fig. 86 shows the relation of the 
growth to the tooth. The outer layer is composed of 
cementum or tooth bone, and within this is a layer of true 
dentine, which is wanting below ; and within this again is 
the "nucleus" of calcified tooth-pulp. This last is "composed 
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of B confused maBs of bone-structure and dentine-structuie, 
arranged around and separating an elaborate vascular net- 
work of the same character as that of the deiitinal pulp." 

Almost synchronously with, but independently of, Salter, 
Professors Haider and Wedl {Atlas zur Fathologie dcr Zdhm) 
described a tooth-tumour resembling in many respects that 
at the College of Sui^eons. 

In April, 1 863, Mr. Tomes exhibited to the Odontolc^cal 
Society an extraordinary specimen of so-called exostosis, 
shown in the illustration (Fig. 87), wbich I have been 
permitted to borrow from the Transactions 0/ tlie Odontological 
Socifti/ (vol. iii). It is really a radicular odontoma, and is 
especially interesting, inasmuch as it is one of the few 
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specimens of odontoma removed from the upper jaw in th« 
human subject. Tlie molar tootli, to whicli it is attached, 
was removed by Mr, Hare, of Limerick, from tlie upper jaw 
of a man, aged forty-one, who had long suffered pain in the 
jaw, from which a fistulous passage led through the cheek. 
The growth is more or less hollowed out, and on this account 
it has been suggested that it may possibly be an instance of 
calcified dental cyst. The specimen has, however, recently 
undergone careful microscopic examination by Mr. Charles 
Tomes, who found that it closely resembled Forget's specimen 
already described (Fig. 84), of wliich a microscopic section 
is given by Broca. Mr. C. Tomes brouglit the preparation 
before the Odontological Society in January. 1872, and has 
shown that the outgrowth is not connected with the fangs 
of the tooth, but had sprung from the dentinal pulp. This 
latter he believes to have undergone partial destruction 
before becoming calcified, and hence the cavity formed in 
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the tumour. {Trajimctions of (h-e Odontological Society of 
Great Britain, January, 1872.) Whatever its nature, it must, 
from ita size, have either invaded or obliterated the antrum. 

A caae of radicular odontoma has more recently been 
described by Windle and Humphrey in the Jovmal of 
Ajialoiiiy ami Physiology (vol. xxi). It occurred in a man 
aRed twenty-five. He had a swelling on the right side of 
the lower jaw, in the situation of the second molar tooth, 
I'ain became verj- severe, and then an abscess burst, and pus 
was escaping from the sinus for some months. Finally, a hard 
mass became free and escaped into his mouth. The odontoma 
seemed to be composed chiefly of cementum, but this was not 
certain, as sections of the tumour could not Ije obtained. 

Another form of tumour connected with a tooth consists 
in an outgrowth from a more or less perfect tooth, depending 
upon some modification of tlie dentinal pulp, after the forma- 
tion of the dentinal cap. These growths belong to the 
Odontomes comnaiTcs of Broca, and have been described as 
■ivarty tcdh by Salter. They occur before the fang is 
formed, during the development of the crown, so that 
cementum cauuot enter into their composition. The tumour 
i3 situated at the neck of the tonth, and is formed by an 
outgrowth of the pulp, covered by dentine and enamel. If 
the tumour be large and circumscribed it may prevent the 
eruption of the tooth, but if the growth be diffused around 
the neck of the tooth, the latter may be erupted, and is then 
known as a " warty tooth." 

B. Aburrations of l/te whde tooth-germ— i.c, dental papilla, 
dental follicle, and enamel organ. 

According to Bland Sutton, "composite odontomata is a 
convenient tenn to apply to those hai-d tooth tumoura which 
bear little or no resemblance in shape to teeth, but occur in 
the jaws, and consist of a disordered conglomeration of 
enamel, dentine, and cementum. Such odontomata may be 
considered as arising from an abnormal growth of all the 
elements of a tooth-germ — enamel organ, papilla, and folli- 
cular wall." 

I have been able to collect only eleven cases of t 
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odoQtomata, and all of them, with one exceptioD, occurred 
in the lower jaw. 

The first case was communicated to the Faculty of 
Medicine of Paris in 1809 by M. Oudet. The patient, a 
inau, aged twenty-five, had on the right side of the lower 
jaw a mass occupying the position of the premolar teeth, 
which, on removal, proved to be composed of dentine and 
enamel. A similar mass on the left side was not removed. 

The second caae occurred some years back, in the practice 
of Sir William Ferguason, by whom the tumour was removed 
with a portion of the jaw, and is described by Mr. Tomes 




(" Dental Sui^ery "), from whose work a drawing of a section 
of the tumour is taken (Fig. 88). "The second molar of 
the lower jaw was represented by an irregularly flattened 
mass, composed of enamel, dentine, and bone derived from 
calcification of remnants of the dentine pulp, thrown together 
without any definite arrangement, by which the wisdom 
tooth was held down, The dental mass, when removed 
from its receptacle in the bone, presented no resemblance to 
a tooth. Little beads of enamel here and there projected 
from the surface, which was generally rough and irregular. 
The naked-eye appearance of the section is accurately given 
in the woodcut, the radiate character in which shows the 
arrangement of the component tissues, which, by the aid of 
the microscope, are seen at places to alternate. The 
alternation is mainly eOected by the dentine and bony tissue, 
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and these, indeed, form the great bulk of the mass. 
The appearances prosenteJ, prior to the operation, consisted 
in enlargement of the jaw posterior to the lirst permanent 
molar tooth, with a hard, brown-looking body projecting but 
slightly from the surface of the gum. This projecting por- 
tion was, in fact, the upper surface of the aberrant tooth ; 
and the nodulea of enamel were, for the most part, situated 
in this part of the mass." 

The third case occurred to Dr. Forget (op. cU.), in the 
person tif a young man, aged twenty, who presented himself 
in 185s with a disease of the lower jaw, from which he had 
suffered since he was Hve years old. Upon looking into the 
mouth, a round, smooth tumour, hard and unyielding, waa 
seen occupying nearly the wliole of the left side of the jaw. 
None of the teeth beyond the first bicuspid were present. 
Dr. Forget removed the portion of the Jaw involved by 
sawing through it in front of the bicuspid tooth, and also 
through the ramus at the level of the inferior dental foramen. 
The portion removed is seen in the accompanying drawing 
(Fig. 88). An examination of the portion which had been 
removed showed that the portion of the jaw between the 
ramus and the firet bicuspid tooth was converted into a cavity, 
which was occupied by a hard oval mass, of the size of an 
egg, having an uneven surface covered here and there with 
minute tubercles, which were invested by a layer of enamel, 
penetrating into the substance of the bone, and easily rea^- 
nizahle by its shining appearance and peculiar colour. A 
section of the tumour showed that it consisted of a compact 
tissue of the consistence of ivory, of a greyish-white colour, 
in tlie interior of which it was possible to perceive, with the 
naked eye, a kind of regular arrangement of the elements 
which entered into its composition. Between the tumour 
and the osseous cyst vfos a thick membrane, apparently of a 
fibro-cellular structure. At the anterior extremity of the 
base of the tumour was a depression m which the crown of 
an inverted molar tooth was wedged in between it and the 
maxilla. This tooth is seen in Fig. 89, c, where t 
of bone has been cut away ; a and b mark portions < 
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humour projecting through the jaw, and d is the eecooct 
bicuspid tooth lying below the first, e. 

The microscopic examination of the tumour showed it to 
be composed principally of dentine, with enaiuel on the sur- 
face and dipping iuto tlie crevices, at the bottom of which, 
as well as in other parts, portions of cementum were found. 
Dr. Foi^et regards the case as one of fusion and hypertrophy 
of the last two molars. 

The fourth case of the kind was brought under the notice 
of the Odontological Society of Great Britain, in December, 




1862, by the late Mr, W. A. Harrison, F.E.aS. The 
specimen closely resembled those already described, and 
came from the left side of the lower jaw of a lunatic, where 
it occupied the space between the incisor and molar teeth. 
It came away spontaneously, leaving a long deep groove, 
lar^e enough to receive the last joint of the thumb, which 
soon granulated anil contracted. The specimen is in the 
Museum of the Dental Hospital, Leicester Sfjuare. 

The fifth case is given in Heider and Wedl's Alias zur 
Pttthologif (hr Ziihm, and closely resembles Mr. Tomes' case, 
the second molar tooth of the right side being developed into 
a large irregular mass, and holding down the wisdom tooth, 
It was easily removed. 
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Mr. Anuandale has reported {EiUnhvrgh Medical JoumcS, 
Jan, 1873) a sixth case occurriiig in the lower jaw of a 
young woman, aged seventeen, who had never hod any molar 
teeth on the left side. A nodulated mass, which somewhat 
reserahled a piece of necrosed bone, projected above the gum, 
and was firmly fixed. Jlr. Annandale dislodged the growth 
and removed it through the mouth. It measured i^ by i\ 
inches, and weighed 300 grains, and on section showed " that 
a cap of enamel, varying in thickness, was arranged over a 
portion of the irregular surface of the mass. Beneath this, 
well-formed dentine, forming a considerable thickness, was 
met with; and still deeper in the substance of the mass, true 
hone, containing lacunis, canaliculi, and Haversian canals, 
was seen to be intermingled in a confused manner with 
portions of dentine, so as to form the substance called by 
histologists " oateo- dentine," 

The seventh case occurred in the practice of Dr. Good- 
willie, of New York, and is mentioned in Agnew's " Surgery," 
vol. ii. It appears to have been removed with the angle of 
the jaw. 

An eighth case waa recorded by myself in the Clmical 
Society's Transactions, vol, xv. Miss C, aged eighteen, 
was brought to me in July, 1881, with a considerable 
swelling of the right side of the lower jaw, some of which 
was evidently inflammatory, and partly the result of previous 
treatment ; but there was, I thought, sufficient evidence ot 
expansion of the jaw to warrant the opinion that a tumour 
was present, and I therefore recommended the removal of 
a portion of the jaw. Suppuration was then present, and 
with the linger a rough surface of apparently exposed 
bone could be felt, but this 1 regarded as the result of in- 
flammatory action excited by the injudicious irritation of a 
periosteal growth, since partial necrosis of a jaw involved by 
cartilaginous or malignant growths, which have been irri- 
tated by exploratory measures, is in my experience by no 
means uncommon. The patient had the advantage of the 
opinion of Sir James Paget, who was not perfectly satisfied 
as to the existence of a tumour, and expressed a hope that 
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ibe case might prove to be one of necrosis. Under these 

circumstances the operation was postponed. 

On my return to town in September, I found the patient 
improved in health and the swelling diminiahed by the sub- 
sidence of the inflammation, but a considerable enlargement 
of the lower jaw still present, with a sinus opening externally. 
From the moutli a white mass was visible, which, appearing 
among granulations, looked like necrosis, and I agreed that 
an attempt should be made to remove this, although I could 
not think it accounted for tlie expansion of the jaw. On 
Sept. 8th, with the assistance of Dr. Snow, the patient was 
put under chloroform, and I proceeded to examine the mouth 
Fig. 9d. Fig, 91. 




vfith my liuger. I soon found that the white mass was not 
bone but tooth, and yet was unable to ntako out its outline. 
I was unable to make any impression with a chisel or gouge, 
but at last, with an elevator, succeeded in lifting out of its 
bed a mass of denial structures, forming the odontoma shown 
in Figs. 90 and 91. 

The mass measured 1 4 inches antero-posteriorly, i inch 
transversely, and li inches from above downwards. It 
weighed 315 grains = 3V gr, xv. 

A section of the oilontoma has been made, and it has 
been submitted to Mr. Charles Tomes, who has kindly fur- 
nished the following report : 

" The wliole surface of the odontoma is nodulated and 
roughened by stalactitic excrescences, and there is at no 
point any form recalling the character of a tooth crown. 

" The surface of a section presents a complicated marbled 
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pattern, due to the adniixtiire of several dental tissues, ana 
it bears a general resemblance to that form of dentine known 
as ' plici-dentine,' or ' labyrintho-dentine.' On the whole the 
mass is of tolerably iiuitorra structure throughout, though 
there is an area of somewhat simpler structure in its upper 
and central portion, from which folds of dentine appear to 
radiate. So far as it goes, this would seem to point to 
the whole mass being the product of a single tooth-germ 
rather than of several fused together, a matter which was 
left in some doubt by the absence of an accurate history 
of the case. 

" The excrescences of the surface, as well aa the greater 
part of the interior, are made up of folds of dentine, in which 
dentinal tubes are very abundant, and which surround flat- 
tened remnants of pulp-chambers ; between and intimately 
blended with this comparatively well-formed dentine, is a 
more coarsely calcified material, containing numerous lacuDGe, 
and penneated by vascular channels— in fact, osteo-dentine. 

"Enamel is present upon some of the nodules of the 
surface, but it does not by any means form a complete in- 
vestment ; where present it dips in folds, following the 
convolutions of the dentine, and it is to be met with in the 
very centre of the mass, though not very abundantly. It is 
nowhere well formed, being brownish and opaque. 

" This odontoma is the product of the formative dentine 
pulp of a tooth (or teeth) which has, in place of remaining 
simple, budded out innumerable processes on all sides, and 
finally has calcified ; its enamel pulp bus in part^s followed 
the complexities of its surface, and in parts failed to do ao, or, 
at all events, has failed to perpetuate itself by calcification." 

A case very similar to the preceding was recorded by Dr. 
Arlcovy, of Buda Pesth. The tenth case is especially in- 
teresting because it occurred in the upper jaw. It occurred 
in a man, aged twenty-one, and is fully described by Mr. 
Jordan Lloyd in the Transactions of the Odmdological Society, 
1888. An eleventh case occuring in the lower jaw has 
recently been recorded by Dr. Swann {Lnmet, Dec 9th, 
1893). 
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All these specimena were met with in young adiilts, aud 
the majority were extracted (rem the jaw hy the surgeon, 
but in Mr. Hanison's case the mass came away spontane- 
ously ; and in Mr. Tomes's and M. Forget's cases a consider- 
able portion of the lower jaw being removed by such 
experienced surgeons as Sir William Fergiisson and M. 
Maisonneuve. In my own ca^ I must confess that I did 
Qot appreciate at hrst the nature oE the tumour, aud recom- 
mended removal of a portion of the jaw, and it was only 
during a subsequent operation undertaken for supposed 
necrosis that the true nature of the case became apparent. 

C. Anoiiudmis Otlontmnata. — Under this heading, Bland 
SuttoQ places a few remarkable and interesting cases, and 
I cannot do better than describe them in liis own words : 

" A female, aged twenty-seven, applied tor advice in con- 
sequence of an attack of inflammation of tlie right upper 
jaw, due, as she supposed, to the presence of the roots of a 
temporary molar. The temporary teeth, so far as was known, 
presented nothing unusual, and were alied and replaced by 
the permanent set, except that, on the right side of the upper 
jaw, the first molar, the two bicuspids, and canine, failed to 
appear. The spot where these teeth should have been became, 
at the age of twelve, the seat of hard painless enlargement. 
When the patient appHed to Mr. Tellauder there was a free 
discharge of pus from this spot; some stumps were removed, 
and carious bone detected. Subsequent examination showed 
that enclosed within tliis carious bone was a cluster of 
minute teeth. There were nine single teeth, each one per- 
fect in itself, having a corneal root with a conical crown 
tipped with enamel ; also six masses built up of adherent 
single teeth. The denticles presented the usual characters 
of supernumerary teeth. About a year afterwards a tooth 
was found making its appearance iu the spot from which the 
host of teeth was removed. 

" A similar case has been recorded by Sir John Tomes, 
the detaib of which were comnmnicated to him by Mr. 
Mathias, whilst on medical service in India. A Hindoo, 
aged twenty, had a lai^ tumour which occupied the front 
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part of the mouth, and pressed the upper lip agaiuat the 
noee, thus preventing the closure of the mouth. After a 
few days of preliminary treatment, a hard body was detected 
by a probe beneath the surface of the tumour ; this even- 
tually turned out to be a number of ill-formed teeth united. 
Further search was instituted, until at last fifteen masses of 
supernumerary teeth and bone were removed. The soft 
parts rapidly healed, the deformity disappeared ; the only 
peculiarity noticeable was the absence of the central and 
lateral incisors. 

" A third example of this remarkable condition has been 
recorded by Mr, Windle and Professor Humphrey. The 
case occurred in the practice of Mr. Sima, at the Dental 
Hospital, Birmingham. The tumour was found in the 
mouth of a boy aged ten years. It was found that neither 
the deciduous nor permanent right lateral incisor or canine 
had erupted. The space thus unoccupied was filled by a 
tumour with dense unyielding walls, which occasioned no 
discomfort. On opening this cyst, forty small denticles of 
curious and irregular forms were removed from the interior. 
The largest possessed fourteen cusps. Many are caniniform, 
with fairly well-formed crowns and roots, the former being 
covered with enamel. Some resembled supernumerarj' 
teeth, while others consisted of several small denticles 
cemented together." 

Sympfiyms. — The course of the disease may be conveniently 
divided into three stages. In the first stage there n\ay be 
no symptom or sign of any abnormal condition, but there is 
sometimes a sense of uneasiness in the jaws or neuralgic 
pains. In the second stage a tumour is fouud, generally 
encroaching upon the alveolar border. It increases in size 
very slowly, and after some time the bone may lie so much 
expanded that egg-shell crackling may be obtained. The 
third stage is marked by the onset of inflammatory symptoms, 
and finally an abscess forms which finds exit, if not opened 
by the surgeon, by one or more sinuses. The odontoma may 
become quite loose and finally drop out (see p. 217), 

Diagnosis and Treatment. — The diagnosis ot these growths 
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i3 by no meaiis easy. In fact, in all tbe cases hitherto 
described the diagnosis was not made until an exploratory 
operation revealed the presence of the odontoma, or luitil it 
separated spontaneously from the jaw. 

The trnitmnU is clearly enough indicated if the diagnosis 
has been niado. Every effort should be made to extract an 
odontoma from the Jaw without removing any portion of the 
jaw itself. In the case recorded by Mr. Harrison, the 
tumour was enucleated spontaneously, in seven cases it was 
removed without difficulty, and in three other cases its re- 
moval was readily effected after the portion of jaw tliat 
surrounded it had been excised. 

IrreffiUarilies of the Teeth. — -Irregular development of the 
teeth is of little interest from a surgical point of view, ex- 
cept when, from their abnormal positions, they give rise to 
tumours of the jaw. The relation of cysts to undeveloped 
teeth has been discussed under the head of " Dentigerous 
Cysts," but the solid growths directly connected with the 
teeth also require investigation. 

The irregularities of the teeth wliich are fully cut come 
into the province of the dental surgeon, and in Mr. Tomes's 
valuable work on Dental Surgery, numerou-s drawings are 
given of the abnormal positions in which various teeth have 
appeared. It is the uncut teeth, however, wliich are of in- 
terest surgically, and these may be divided into two classes. 
In the first, the tooth which has deviated from its normal 
position is still contained within the alveolus, where by its 
presence it may give rise to a more or leas distinct tumour. 
Of this Fig. 92 gives an example from the work of L)r. 
Forget, on "Kental Anomalies," for permission to u,se which 
I am indebted to Mr. It. T. Huhne, the translator of \ii: 
Forget's papers in the Dental Review of i860. In the 
second class of cases the misplaced tooth is situated in a 
part of the Jaw more or less distant from the alveolus, and 
of this Fig. 93 presents an example, the canine tooth being 
placed horizontally in the floor of the nasal fossa, in the in- 
terior of which it formed a considerable projection. 

The molar teeth of the upper jaw, and particularly the 
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wisdom teeth, seem especially liable to misplacement. 
Tomes (op. cit.) gives numerous illustrations of this irregn- 




larity, and in the Museum of the College of Surgeons is a cast 
of a case in which a wisdom tooth projected through the chej " 
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in either position a tumour may be formed which may be 
dlEficiilt of diagnosis. Dr. Forget ((>/;. dt.) quotes the case 
of a woman who had, on the left side of the hard palate, a 
tumour of the form and size of a nut, which reached beyond 
the median line, and extended from the canine tooth to the 
soft palate. Blandin, on attempting to remove it, discovered 
it to be caused by two dwarfed and abnormally -placed 
molar teeth, which had penetrated the inner plate of the 
alveolus, and were lodged beneath the mucous membrane of 
the palate. On the removal of these the tumour subsided. 
A similar case of tumour of the palate, due to a molar tooth, 
is recorded in Tomes' " Dental Surgery," 

The crown of a temporary tooth, of which the tang has 
been absorbed, may be so crowded in by its permanent 
neighbours as to disappear within the alveolus and give rise 
to irritation and anomalous symptoms. I was once con- 
sulted in a case of this kind, when Mr. Edgelow skilfully 
extracted from some depth the temporary crown, which 
proved to contain a stopping ! 

But the malposition of a tooth may give rise to a dense 
osseous tumour of the upper jaw, in which it is impossible to 
recognise the source of mischief until after removal of the 
tumour. Of this kind was a case which occurred to Sir 
William Fergusson, iu 1856, in a girl, aged thirteen, in whom 
for three years there had been growing a dense tumour of 
the left superior maxilla, which, upon section after removal, 
proved to contain a tooth imbedded in its centre. 
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Hypertrophy of the Guiiis is by no means a common affec- 
tion. Mr. Salter has recorded ( " System of Surgeiy." ii) a 
remarkable case which occurred in St. George's Hospital in 
1 859, in a girl, o£ eight years, in whom there was precocious 
development of the teeth, accompanied by hypertrophy of the 
gums. A large, pink, smooth mass projected from the mouth, 
slightly corrugated or indistinctly lobed, which consisted 
of an expansion of the alveolus, immense hypertrophy of the 
fibrous gum, and an exuberant growth of the papillea of the 
mucous membrane. Dr. Gross has narrated a very similar 
case in his " System of Surgery " ( 1 862), In April, i S67, 
I had the opportunity of seeing a case of the kind, under 
the care of Mr. Erichsen, in University College Hospital. 
A child of two and a half years had hypertrophy of the 
gums, which were prolonged in front of and behind the teeth 
ao as almost to conceal them. The disease affected only the 
incisive portions of both jaws, and it was remarkable that 
the temporary teeth had undergone hypertrophy also, being 
considerably larger than normal. The afi'ection first showed 
itself at the age of seven months, when the teeth began to 
appear, the gums increasing in size and bleeding on the least 
touch. Mr. Erichsen removed the exuberaut growth, extract- 
ing some of the teeth, and freely cauterized the cut surfaces. 
In Mr. Salter's case it was necessary to clip away portions 
of the alveolus aa well. The excised portions in Mr. Erichsen'a 
case were examined by the late Mr. A. Bruce, who gave 
the following report upon them : " On section the mass was 
found to consist of a firm fibrous stroma, containing much 
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glandular tjesue in its interstices, and covered on ita surface 
by very large and vascular papillic. The epithelial layer was 
of unusual thickness, but no abnormal epithelial structures 
were found in the growth, which was au example of true 
hypertrophy." These characters agree closely with those 
observed by Mr, Salter, and it may be remarked that though 
in his case the temporary teeth do not appear to have been 
hypertrophied, yet that the permanent teeth exposed in the 
alveoli by the operation were excessively large, especially the 
superior central incisors. 

I am able now to supplement my report of Mr, Erichsen's 
patient, from the MnJUo-Chlrtirfiical TninHoriiatts, vol. Ivi, 
to which the late Dr. .lohn Murray, of the Middlesex HoBpit*il, 
contributed a paper " On Three Peculiar Cases of Molluscum 
Fibrosum in Children o( one Family." The eldest of these 
was Mr. Erichsen's patient, now seven years of age, and she 
presented peculiarities of the skin, subcutaneous connective 
tissue, periosteum, and ends of the fingers and toes. Dr. 
Murray's description of the oral cavity is as follows : " The 
appearance of the gums is very remarkable. They are every- 
where greatly hypertrophied, and they almost completely 
bury the teeth. They form in parts numerous papillomatous 
or polypoid-looking growths, and in other situations present 
a peculiar fungating appearance, indeed this latt«r charac- 
teristic of the growth is at once obser\-ed. The teeth, 
although almost buried by the hypertrophied gum, are still 
in every case visible, and are, in some measure, serviceable 
for the purposes of mastication. The enlargement of the 
gums is most marked at their upper and free surface, where 
they are mostly flattened out and in parts hardened by the 
pressure of the opposing gum. They present the natural 
colour, and although they are in parts somewhat soft, 
vascular, and spongy-looking, they mostly feel firm and 
llbrous to the touch, the disease being distinctly limited to 
the gums." 

The patient's brother, aged four, in whom the growth was 
first observed when he was three months old, and her sister, 
aged two, had a similar condition of the gums. 
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It is remarkable that in all the cases recorded ttere'T 
defective meuta] condition, and the hypertrophy of tlie gums 
had been noticed quite early in life, and seemed to have been 
general, affecting equally both jaws and the whole extent ot 
the alveolar arch. A case of hypertrophy of the gums 
in a woman, aged twenty-seven, was published by Dr. 
Waterman, of Boston (Buslon Medical and S-urgicnl Journal, 
April 8th, 1869) ; but the most remarkable instance of the 
disease on record, also occurring in the adult, is given in the 
Australian Medical Jo-urnrd for Angust, 187 1, by Mr. Mac- 
Gillivray, Surgeon to the Bendigo Hospital, to whom I am 
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indebted for photographs of the patient (Fig. 94). The 
patient, a woman, aged twenty-nine, seemed to have suffered 
from the affection in both jaws at or soon after birth. At 
the age of ten, portions of the gum were cut away and 
several teeth extracted, and she had herself in later life cut 
off portions of the projecting gum with a razor. All these 
operations gave rise to severe hemorrhage. The enormous 
growth shown in the drawing seemed to have originated 
mainly from the palatal portion of the gums, the labial 
surface being comparatively sound, Mr. MacGillivray 
removed the hypertrophied gums and alveoli with perfect 
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ciety of Great Britain two cases of hypertrophy of the 
gums which I had treated successfully by operation, one in 
a child and the other in an adult. 

The first case was that of Amy B„ aged four years and a 
half, who was admitted into University College Hospital, 
May 6th, 187S. She is one of five children ; the other four 
are healthy. Two years ago the swelling of the gums began 
by the side of the temporary molars, which were just coming 
through, and from them the swelling has spread right 
round the jaw. At this time she had fits about once 
a week ; the fits have continued up to the present time, 
but with longer intervals. They appear to he epileptic. 




The patient is a very tractable child ; her general health 
appears to be good. The gums are enormously hypertro- 
phied, the teeth being entirely covered, with the exception 
of the tips of the crowns, which appeared depressed in the 
gums. The lower gums are shown in Fig. 95, and the 
upper in Fig, 96, taken from casts. The preparation is in 
University College Museum, The hypertrophy of the gums 
is so great that the cheeks are bulged out on each side, and 
the cavity of the nioutli is almost filled with them. The 
teeth are irregular and sUghtly carious. The child is 
always biting and putting cold things in her mouth. She 
can bite nothing hard, and has been fed entirely on liquid 
or piUpy food. Her breath is very offensive. 

On May glh, under cliloroform, I removed the hyper- 
trophied gums and the alveolar margin of the lower jaw in 
two pieces. Un one side the first permanent molar came 
away ; on the other side it was left, not being quite erupted. 
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Hsemorrhage, which was free, was stopped with the acttuu 
cautery. 

On May 23rd, under chloroform, I detached the hyper- 
trophied gums and alveolar border of the upper jaw in one 
semi-circuJar piece. Roots of the permanent teeth left. 

On June 3rd the patient was discharged well. 

A microscopic examination, by Mr. Charles Tomes, showed 
that the structure of the growth closely resembled that of 
the small polypi which are sometimes found occupying the 
cavity of carious teeth : it was a true hypertrophy of the 
gum, and cMeHy of the fibrous portion. It sprang from the 
periosteum round the neck of the teeth, just within the 




margin of the alveoh. From this point a dense stro 
interlacing fibres, covered by a thin mucous and epithelial 
layer, grew up round the tooth, the growths from opposite 
sides meeting over it aud coalescing, so as ahnost to 
cover it. The attachment within the socket was important, 
for this explained how it was that a successful result could 
not be obtained without removing part of the alveolus. 
Unless this was done, the base of the growth waa left 
behind, and recurrence soon took place. 

The second patient, Mr. L., aged tweuty-sLv, came under 
my care in June, 1877, with hypertrophy of the gum and 
alveoli of the right side of the lower jaw, extending 
from the right wisdom-tooth to the left canine. The 
affection had been noticed from early childhood, and gave 
no pain. The condition of the gum is seen in Fig. 97. 
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On Jimo igtli, the patient being under chloroform, I 
removed the affected alveolus with Liston's powerful croaa- 
cuttiny forceps. The wisdom-tooth was left, but the other 
teeth were necessarily sacrificed up to the left canine. The 
hBemtiirhage was free, but was controlled with the actual 
cautary freely applied, and the patient made a good recovery 
in a fortnight. Mr. Ibbetson subsequently fitted some 
artificial teeth ; the patient is now in much greater comfort 
than before, and has remained perfectly well. 

The growth is fibrous in structure, and is an example of 
pure hypertrophy. The preparation is in University College 
Museum. 

In conclusion, I would say that nothing less than com- 
plete removal of the ailected alveolus seems to offer any 
hope of alleviating these cases. Mr. Erichsen in 1S67 
thoroughly pared off the exuberant growth of the girl 
Ellen S., but in 1872 there was complete reproduction of 
the disease. In the child operated upon by me, the 
condition of the guma was such as mechanically to inter- 
fere with taking food, so that there was no hesitation in 
sacrificing the temporary teeth ; and it may be hoped that 
many of the permanent teeth escaped injury, and may be 
erupted in due course. 

Hypertrophy of the gums from the irritation of badly 
fitting artificial teeth is occasionally met with in elderly 
patients, and in one case, a lady whom I saw in consulta- 
tion with Mr. liichardson, and in whom the disease had 
existed for ten years, I found it necessary to remove with 
I'aqueliii's thermo-cautery a considerable amount of tissue 
before it became possible to have fresh artificial teeth 
fitted. 

Polypus of lite gum is the name given to a simple hyper- 
trophy of the portion of gum between two teeth, which is 
ordinarily dependent upon the irritation caused by those 
organs, and may be sessile or pedunculated. It is often 
connected with accumulations of tartar around the necks 
of the teeth, and with a generally unhealthy condition of 
the mouth; and if cut away with scissors and freely 
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cauterized with the nitrate of silver, or better, Paquelin'a 
thenno-cautery, does not recur. In one case of large 
polypus over a central incisor which had been pivot«d, and 
was doubtless a source of irritation, I thought it safer to 
remove a small piece of alveolus with the bone-forceps after 
extraction of the tooth, but this is exceptional. Mv, Salter 
describes a condylomatous form of disease of the gum, which 
is of a syphilitic character. 

VuscuJar yrnuihs are occasionally met with in connection 
mth the gum, and especially in the region of the incisor 
teeth. These bleed freely when rubbed with the tooth- 
brush, and may, if neglected, grow to some size, resembling a 
nfevua in their colour and appearance. Stanley, in liia work 
" On Diseases of the Bones," has narrated and drawn a case 
in which there was a vascular growth in the region usually 
occupied by these growths, but in that instance the tumour 
sprang from the interior of the jaw and necessitated re- 
moval of a portion of it. 

Mr. Tomes has succeaafully treated the three or four 
examples of the disease he has met with, by the frequent 
application of powdered tannin. Mr. Salter narrates, in the 
" System of Surgery," a case in which hiemorrhage arase from 
a growth of the size of a marble, whicli he successfully treated 
by excision and the application of the actual cautery, after 
having failed to effect a cure with the ligature. I have also 
met with an example of pedunculated tumour of the gum in 
a woman aged twenty-five ; it bled when touched, and the 
pedicle apparently passed through the alveolus. I removed it 
in June, 1 869, by tearing througli the pedicle with the finger- 
nail, and applied the actual cautery to the spot from which 
it grew, which bled freely. I have twice met with a very 
vascular and hypertrophied condition of the gums in patients 
the subjects of " port-wine stain " of the face. In a young 
married woman, of twenty-four, the gums of both jaws on 
one side were affected, and became more developed and 
vascular during each pregnancy, so that she lost a good deal 
of blood. I twice removed the growth, arresting the 
haemorrhage, wluch was not severe, with the actual cautery. 
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lady of seventeen, the lip 
and upper gum were afiected, and I was able to bring about 
a cure by drilling with a sharp-pointed cautery, 

Fapillonia of the Gum, — Mr. Salter haa, in the Guif's 
Muspital Reporls (1866), tailed attention to a rare form of 
disease in connection with the jaws, which appears to consist 
essentially in a hypertrophy of the papillte of the mucoos 
membrane. The disease was first noticed by Sir William 
Fei^ason, in the lower jaw of an old man of eighty, and 
" looked like vegetable matter, or greatly elongated papilhe," 
as described in some clinical observations on the case by that 
sui;geou in the Laiieet, September 6th, 1 863 . It was removed 
by Sir William Fergusaon, and is described by Mr. Salter as 
¥10. 98. 




" a curious white mass, consisting of coarse detached fibres, 
pointed and free at one extremity, and attached at the other j 
in fact it was a mass of papilla;, many of them nearly an inch 
long, and similar in shape to the ' filiform ' papillie of the 
tongue ; their surface was shreddy and broken ; among 
these elongated processes were a few rounded eminences 
like ' fungiform ' papilhu, and these had a smooth unbroken 
surface." The accompanying drawing (Fig. 98), for which, 
aa well as for those that follow, I am indebted to Mr. 
Salter, represents a poition of the tumour of the natural 
size. Microscopically the mass consisted almost entirely of 
epithelium. 

Mr. Salter met with a second case in the practice of Mr. 
Cock, at Guy's Hospital. It consisted in a growth of the 
size of a split chestnut attached to the hard palate of the 
right side, and extended from the edge to near the median 
line, as seen in Fig. 99, and had been growing about eight 
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months. Mr. Cock extirpated the growth, wliich conattlt^ 

of & hard mass of fibrous tissue, surmounted by papillte, 

mainly composed of dense coherent epithelium ; and met 

Fig. 99. 




with considenil ilr ilillinilty in arresting the free biemorrhage 
which ensued. I'ly. i 00 represents a section of the growth 
of the natural size. The growth recurred after some time, 
and took a malignant form, which proved fatal. 

Epulis. — It has long been the custom to include certain 
tumours, under the name of epulis, among diseases of the 
Fio. 100. 



gums. This is not correct, however, for these growths, 
although closely connected with the gums, do not originate 
in them, but in connection with the alveolar process of the 
jaws. They really originate either in the bone or in the 
periosteum, and are essentially sarcoma/dKS in nature. In 
many cases the fibrous element so markedly predominates 
over the cellular element tliat they are frequently regarded 
as fibromata. That they are essentially sarcomata, however, 
ia shown by the tendency they have to recur after removal, 
unless the portion of bone or periosteum from which they 
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originaled is removed alsa. In some cases there is n 
development of boue to a greater or leaser extent in the 
interior of these growths, and hence the term ossifying or 
osteo-sarcoma is sometimes applied to them. In other cases 
we may find that the tumour presents the naked-eye and 
microscopical characters of a myeloid sarcoma. It is very 
probable that the growths may originate in one of two 
situations, either in the periosteum when we get the ordi- 
nary fibrous or the osteo-aarcomatous epulis, or in the bone 
itself when we get the myeloid epulis. Although it is 
important to recognise the sarcomatous natm'e of epulis, yet 
we must remember that the growth differs, clinically, from 




ordinarj' sarcomata of bone i,j.uli(ie possess a very low 
form of malignanc) so that if the part of the bone to which 
they are attached js removed with the growth, there is no 
tendency to recurrence 

The accompanymg drawing (fig. loi), for which I am 
indebted to Mr. Joniithan Hutchinson, gives a good idea of 
the naked-eye appearance presented by a section of an epulis 
of large size. This form of the disease is closely connected 
with the fibrous gum, and also with the periosteum of the 
alveolus, and very generally amall spicula of bone are pro- 
longed into it from the maxilla ; the mucous membrane of 
the gnm is stretched over the growth. Occasionally a 
development of true bone takes place iu distant parts of the 
growth, aa in the specimen drawn above ; so also in a lat^ 
epulis which I removed from tlie upper jaw of a young 
woman, and which accompanied this eaaay (College of Sur- 
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geons' Museum), a nodule of boue of considerable size i~' 
developed near the surface of the growth and quite uncon- 
uected with the alveolus. Mr. Csesar Hawkins mentiooa 
{Malical Gazette, i S46) a similar occurrence in a case where 
the epulis was pedunculated. 

The myeloid, or softer and more vascular form of epulis, 
is composed of a small quantity of fibrous tissue, holding in 
its meshes the true poly-nucleated myeloid cells, or " myelo- 
plaxies." The drawing from wMch Fig. 102 was taken (also 
given me by Mr. Hutchinson) showed the vascular appear- 
ance of such a tumour on section, the one in question having 
formed a large overhanging mass upon the lower jaw, which 
was excised by Mr. Curling in 1S64. 





In Fig. 103 is seen a section of a well-marked myel(Hd 
epulis, removed by Mr. Wilkes, of Salisbury (College of 
Surgeons' Museum). The tmnour consists of a semi-globular 
firm elastic mass attached by its base to the margin of the 
alveolus, from within which it springs. Its surface is 
smootli and uniform, and of a dark grey colour, mottled 
with purplish spots. On section it can be traced into the 
bone, the cut surface being for the most part of a greyiflh 
yellow, with patches of pink and purple. The microscopical 
examination shows interspersed among the fine fibrous tissue 
some large irregular disc-like cells, containing numerous 
bead-like nuclei, and the growth may therefore be considered 
sunilar to that described by Otto Weber as " giant-celled 
sarcoma." 

This form of epulis ts more commonly connected with the 
interior of the alveolus than the fibrous variety ; and this 
fact may possibly account for its being more closely allied 



J 



EPULIS. 237 

iSofiteal than the periosteal structures. In fact, 
luaay of tim so-called myeloid epulides are really only out- 
growths from myeloid tumours of the interior of the jaw, and 
hence their great tendency to recur if insufliciently removed. 
It is this form which, when irritated and ulcerated, presents 
an appearance somewhat resemhling mali^^rnant disease. Ir- 
regular nodules of bone may be scattered through the myeloid 
us through the fibrous variety, and the occasional occurrence 
of a cyst in connection with an epulis must not be overlooked. 
I have recently had a case of the kind under my care, in 
which the presence of a cyst by the side of a fibrous epulis 
gave a formidable appearance to a simple disease. 

A form of epulis possessing some of the characters of 
epithelioma is occasionally met with. A specimen which 
was sent to me in a perfectly fresh state by Mr, Hutchinson, 
who had removed it from the lower jaw of a lady, aged fifty- 
five, where it had been growing a year, was examined by 
the late Mr. Bruce with the following report : " The surface 
of the tumour is covered with healthy mucous membrane. 
The interior of the tumour is whiter, firmer, and more 
compact than the surface ; but there is no line of demarca- 
tion between the tumour and its mucous covering. The 
structure of the growth is distinctly glandular, very much 
resembling some forms of compact adenoid tumour of 
the breast. At tlie point of attachment of the tumour 
to the parts beneath, a remarkable transformation of the 
glandular into the epithelioma to us structure is seen. 
In one part of the section may be seen the cut ends of 
gland tubules, whilst in their immediate neighbourhood are 
most distinct nests of true epithelioma, consisting evidently 
of concentrically arranged cells compressed from the centre 
outwards." 

Mr. Eve has also placed in the Museum of the College 
of Surgeons an epulis which microscopically had the 
character of an epithelioma, hut contained no ' cell- 
nests.' 

It is probable that these epitheliomatous growths origi- 
nated in the rudimentary epithelial structures discovered by 



238 EPULIS. 

Afalassez and described in the chapter on Oysts of the < 
(seep. 172). 

Epiilig appeal^ to be generally connected with the presence 
of teeth, and in some eases to depend upon the irritation 
caused by them ; but I have once seen a small fibrous epulis 
in a newly born child. The simplest form is often found 
growing between two perfectly sound teeth, which become 
widely separated, as seen in the illustration (Fig. 104), taken 
from a patient of Dr. Langaton, in whom I was obliged to 
sacrifice tlie central incisors in order to remove the growth ; 
in some instances the pedicle attaching the growth may be 
so slender as to be broken by the tongue of tlie patient or 
the finger of the sargeon, of which Sir William Fei;gu3Son 
gives examples. The teeth may be unsound and broken. 




and in these cases the growth often completely envelops the 
stumps and hides them from view, or in the progress of the 
growth a fang of a tooth may he pushed forward, and 
be eventually found imbedded in its centre, as narrated by 
Mr. Tomes. 

The two jaws appear to be equally liable to tlie disease, 
but its position and extent are subject to great variation. In 
the simplest form it may be connected with only the outer 
plate of the alveolus, or may be attached at a slight depth 
within the socket of a tooth. In other instances it is 
attached solely to the posterior plate of the alveolus, and 
protrudes the teeth or appears behind them ; in the more 
severe cases of myeloid disease it involves the whole thick- 
ness of the jaw, and either envelops or carries the teeth 
before it. Of this a case of Dr. Fleming's {DvbUn ( 
Jowmai, February, 1866) gives a good example 
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unusually early £^e,the boy beiag between five and six, anil 
the disease occurring between the first and second temporary 
molar teeth of the lower jaw, both of which were dis- 
placed and imbedded in the morbid growth. 

When the tumour attains a moderate size, if it be on the 
upper surface of the alveolus it is apt to be pressed upon by 
the teeth of the opposite jaw, and this not only gives rise to 
pain and inconvenience, but causes also indentations and 
possibly ulcerations on its surface. Fig. 105 is reduced from 
a cast of the upper jaw of a young woman, a patient of Mr. 
Warn, of the Highgate Iload, from whom I removed a large 
epulis containing bone, which has beeu already referred to. 




The patient was twenty-seven years of age, and the growth 
had existed two years, and it will be seen that the surface is 
grooved and indented by the teeth of the lower jaw. In this 
case the fangs of the first and second molar teeth were found 
in the alveolus beneath the epulis. 

A fibrous epulis, if allowed to grow to a large size, will 
produce external deformity of the face, and although attached 
to the upper jaw may hang down ao as to simulate disease 
of the lower jaw. This was well seen in a woman, aged 
twenty-seven, who had an epulis of the upper jaw of seven 
years' growth, which hung down to the level of the angle of 
the jaw, and who was under the care of Mr, Erichsen, by 
whom the tumour was removed in 1861, with perfect 
success. Perhaps the most remarkable cose of epuloid growth 
on record, however, is Mr. Liaton's well-known patient. 



Mary GrifBtlis, from whom, in October, 1836, he removed 
the growth shown in the accompanying drawing (Fig. 106). 
The case is reported at length in the La-ncet of Nov. 5th, 
1836, and is also referred to in Mr. Liston'a "Practical 
Surgery," from which both the illustrations are taken. The 
following summary of it ia from a note to Mr. Listen's paper 
on Tumours of the Jaw, in the MecUco-Ckirnrt/iml Tratisac- 
tions, vol. XX. 




" The patient had laboured under the disease for < 
years, and had been subjected to a partial removal of the 
growth when of inconsiderable size. The tumour was of the 
same nature as those of the tliird and fourth cases related 
in the paper (i.e., fibroid), as regards its disposition, form, 
and intimate structure. It differed somewhat, however, in 
outward appearance, in conseq^nence of its exposed situation. 
The growth sprang originally from the guma and sockets of 
the incisors and canine tooth of the left side ; at an early 
period it protruded from the mouth, unconfined and unin- 
fluenced by the pressure of the lips or cheek. It bad assumed 
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a most formidable size and appearance, concealed the palate 
and pharynx, and gave rise to great iEConvenience and 
continued suffering. The surface liad been broken by ulcera- 
tion, but upon a close inspection of the projecting part and 
of tliat covered by the cheek, it was found to possess a lirm 
consistence, and to present the same peculiar botryoidal 
arrangement of its parts as the others of a simple and 
benign nature. The operation proved perfectly successful." 

Fia, 107. 




Fig. 1 07 shows tlie after-condition of the patient, the scars 
in the upper lip being the result of the previous unsuccessful 
attempt to remove the disease. The preparation is in the 
Museum of the College of Surgeons. 

A. case, very similar in many respects to the preceding 
one, was successfully operated upon iu 1869 by Professor 
Kinloch, of Charlestown. The patient was a negress. aged 
twenty-five, and presented much the appearance shown in 
Fig. 106, the mouth being enormously distended by a pro- 
truding growtli, which appeared to have originated in the 
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alveolus, but to have involved the superior maxilla. Dr. 
Kinlocli removed the mass, which weighed nearly two 
pounds, and the patient made a good recovery. 

Treatment of Epulis. — No treatment less radical than 
removal of the growth is of the slightest advantage. In the 
case of a small epulis growing between, or close to, the incisor 
teeth, after removal with the knife an attempt may be made 
to check the reproduction of the disease by the application 
of nitrate of silver or a fine cautery, but usually without 
success. An epulis attached to the outer surface of the 
alveolus only may be cut away or detached by the nail, and 
the surface be thoroughly cauterised, but, as has been already 
said, the growth is connected with the periosteum and will 
often be reproduced from it. It is essential then to remove 
the periosteum, and this may be done with a chisel or 
gouge, by which a small scale of the alveolus with its cover- 
ing can be cut away. Those who object to such a pro- 
ceeding may produce the same residt by the application of 
such a powerful caustic — either potassa fusa, nitric acid, or 
the hot iron — as shall destroy the surface of the bone and 
causa its exfoliation, but with some tediousness and incon- 
venience to the patient. 

In some coses the epulis originates in the alveolo-dental 
periosteum. When such is the case, the tooth should be 
extracted and the epulis will come away with it. In cases 
of large fibrous epulis a tooth must be extracted on each 
side, and the whole thickness of the alveolus cut away with 
bone-forceps, of which Liston's cross-cutting forceps, shown 
in Figs. 1 08 and log, are very serviceable; the straight 
ones for the incisor, and the angular for the molar region. 
The same radical treatment will be advisable when the 
disease springs from the posterior plate, and in all these 
cases I make an invariable practice of applying the actual 
cautery to the surface of bone exposed by the operation, 
whicli has the advantage of stopping hiemorrhage, and of 
causing the exfoliation of any diseased portions of bone 
which may have been left. In all operations of the kind, 
any roots of decayed teeth which may be discovered at the 
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lime of the operation ehould be extracted with the forceps 
or elevator, and the surface of the bone rendered as smooth 
fls aiaj be. 

When the epulis is connected with the lining membrane 
of the socket of a tooth, and dips down into the interior of 
the jaw, it is probably myeloid, and no superficial operation 
can effect a cure, since it is in this class of cases that 
repeated reproductions are met with. The neighbouring 
teeth, although sound, must generally be sacrificed, and the 
alveolus thoroughly cleared out with the gouge, so that 

FIG. loS. Fiu. log. 





nothing but the shell o£ compact bone is left. The 
bEomorrhage is usually free, and is best controlled by 
stuffing the cavity with lint. In 1875 I saw a yoang 
gentleman, aged nineteen, with Mr. Ijraine, in whose lower 
jaw there was a small myeloiil gixjwth, which I freely 
removed. Recurrence took place, however, and I operated 
a second time, clearing out the alveolus very thoroughly, 
but fortunately being able to preserve the teeth, and the 
patient is now quite well, eighteen years afterwards. 

When the epidis is very extensive, it may be conveniently 
removed, with tlie alveolus to which it is attached, by 
making a vertical incision with a small saw at each 
extremity of the disease, and then connecting the cuts by a 
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horizontal one with cross-cutting bone forceps. Under no 
circumstances, except when the growth is of a malignant 
character, can it be necessary, I beUeve, to cut through the 
whole thickness of the lower jaw, since it has been shown 
repeatedly that common epulis never involves the base of 
the bone, and tlie contour of the face depends so much upon 
its preservation, that it should not be interfered with. 

When the growth is of large size and situated at the side 
of the mouth, some difficulty may be experienced in extir- 
pating it, but with properly made angular and semi-circulat 




bone-forceps (Figs, iio and iii) this may generally be 
overcome. It may be necessary, however, to incise the face, 
and if so, the suggestion and practice of Sir William Fei^us- 
son (" Lectures on Progress of Surgery," p. 239) cannot be 
too strictly followed — viz., to restrict the incision to the 
middle line of the lip, which will ordinarily give abundance 
of room ; or, it not, to carry it into the nostril of the affected 
side, by the stretching of which so much additional room 
will be gained as to render any incision at the angle of the 
mouth perfectly unnecessary. When this limited incision 
is adhered to, the scar is so slight as to be imperceptible 
except upon the closest investigation. In instances of such 
enormous growths as in the case of Mary Anne Griffiths, 
more extensive incisions, resembling those for excision of 
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lEe jaw, would be required ; but such cases are now-a-daya 
few and far between. Mr. Listen considered it uecessary 
to remove the left and a portion of the right maxilla, but 
subsequent examination showed that these bones, though 
overlain by the disease, were not implicated in it except at 
their alveolar borders, 

Epiihdioma. — Some authors are inclined to include epi- 
theliomata among the epulidea, but any outgrowth or 
tumour in the early stage of the disease is quite exceptional, 
and therefore an epithelioma can scarcely be called an epulis. 
On pathological grounds, moreover, it woiJd be absiird to 
classify epithelioma and epulis together. The former is 
a primary disease of llie gums, commencing in the epithelium ; 
the latter is a primary disease of the alveolar process, com- 
mencing in some part of the bone. A ragged ulceration of 
the gum, supposed to be dependent upon some tooth, and 
probably tlie direct result of long-continued irritation, is 
noticeti. but the pain is not marked and the inconvenience is 
slight. Careful observation will soon detect a tendency of the 
ulceration to spread both towards the tongue and the cheek, 
and by this time, probably, induration of the base of the 
ulcer may be detected where it touches the softer tissues. 
The importance of prompt and thorough interference cannot 
be too strongly impressed upon members of the dental pro- 
fession, by whom cases of epithelioma are more generally 
seen in the early stage. In a recent case of ulceration of 
the gum, simple treatment may fairly be tried for a week or 
ten days, but if the ulcer still remains unhealed, and more 
particularly if it is increasing, surgical aid should at once 
be summoned. The frequent application of the solid nitrate 
of silver to an ulcer which fails to heal readily, is worse 
than useless. The treatment of an epitheliomatous ulcer 
consists in thoroughly destroying it, with the tissue around 
for some distance. In slight or doubtful cases thorough 
application of the strongest nitric acid, the acid nitrate of 
mercury, or better, the actual cautety, may be sufficient to 
ensure a healthy cicatrization ; but even then the part will 
require careful watching, in order that any fresh development 



may be promptly attacked. Unfortunately the disease 1 
in the majority of cases, already invaded the alveolus, as is 
shown by the swelling of the guui and the loosening ot the 
teeth ; and, when this is the case, free removal of the bone 
must be undertaken. A vertical cut with a narrow saw 
being made through the whole depth of the alveolus well 
beyond the disease, the cross-cutting bone-fotceps may be 
used, or the saw applied horizontally to remove the diseased 
portion, as is shown in Fig, 1 1 2, taken from Fergusson. 
The danger, of course is that the disease may have pene- 
trated more deeply than appears into the bone, so that 
recurrence is apt to take place rapidly from the epithelio- 
matous elements left behind. Should this occur, there must 
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be no hesitation in removing the whole thickness of the 
bone, and in the incisor region the resiilting inconvenience 
is much less than might be anticipated, the muscles attached 
to the two halves of the jaw forcing them together, so that 
tough fibrous, if not bony, union takes place in the position 
of the original symphysis. 

Some years ago a man was sent to me by Mr. Harding 
with an undoubtedly epitheliomatous growth springing from 
the gum in the incisor region. This I removed by sawing 
the lower jaw horizontally below the level of the alveolus, 
but, the section not proving quite healthy in appearance, I 
thought it advisable to take away tlie whole thickness of 
the jaw in this i-egion. The patient made a good recovery, 
with firm union between the two segments of the jaw, and 
I have not heard of any further recurrence. 

An equally satisfactory case has come under my frequent 
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servation during the last twelve years, in the person of a 
retired officer of the army, who in 1879, after wearing 
a lower dental plate for some years, developed epithelioma 
of the gums and cheeks. Professor Eowen Partridge, of 
Calcutta, removed the left half of the body of the jaw in 
liecember, 1879, and, recurrence taking place at the chin, 
Dr. McLeod removed the right in March, 18S0, with the 
sub-maxillary glacds of both aides. I first saw this gentJe- 
man in July, 188 1, when the central portion of the jaw was 
of course gone, and there was a space of t inch between the 
halves of the bone. The tissues around were contracted, 
but perfectly healthy, and his only complaint was a sense 
of tightness and want of saliva. During the next two years 
the portions of jaw became approximated, and the growth of 
a beard hides the want of chin ; I have recently seen this 
patient, and, as nearly fourteen years have elapsed since the 
operation, the cure may now be considered ijerumnent. 

In the Museum of the College of Surgeons are two 
specimens of epithelioma of the alveolus in wliich a less 
satisfactory result followed. The patient was a gentleman, 
aged fifty-four when he was sent to me by Mr. Weiss, with 
a well-marked epitheliomatous condition of the right lower 
alveolus, between the first molar and the canine teeth, 
which had been noticed six months. In addition, a well- 
marked ichthyotic condition of the mucous membrane of the 
floor of the mouth extended along the inner side of the body 
of the jaw and beneath the tongue. In September, 1 880, 
I burnt away the whole of the afi'ected mucous membrane 
with Paquelin's cautery, and having deeply notched the 
alveolus with the saw, I clipped out the affected portion 
with bone-torceps, Two months later the disease began to 
show itself on the inner side of the jaw, and in April, 1881, 
I removed the part affected very freely, cutting away the 
whole thickness of the bone from the second molar of the 
right to the second incisor of the left side, with the adjacent 
lymphatic gland, the section of bone being apparently healthy. 
Eecuirence took place, however, shortly, and in November I 
removed a further poition of the left side of the lower jaw 



up to the first molar tooth (College of Sui^eons' Museum). 
Notwithstanding this complete removal of the disease, it 
returaed iii the soft parts beneath the tongue, large masses 
protruded into the mouth, and the patient B&ak in November, 



Both in this and other similar cases I have been disap- 
pointed with the operation of removing solely the alveolus, 
and am inclined to adopt more radical measures at first in 
future, being encouraged to do so both by the great success 
of the officer's case already mentioned, and by a case occur- 
ring in University College Hospital. 

This case was one of a man, aged fifty-two, who was 
nnder my care in 1875 with extensive epithelioma of the 
front of the tongue, which was firmly fixed by its tip to 
the lower jaw, with great enlargement of the submaxillary 
glands and infiltration of the submaxillaiy tissues. He 
suffered acutely from occipital pain, which it is difficult 
to explain, and was willing to submit to any operation 
for relief. I divided the jaw on each side one inch 
and a half from the symphysis, and then removed the 
front of the tongue, the centre of the jaw, and all tie 
sub-lingual structures, with the galvanic ^-voscto- (University 
College Museum). The patient made a rapid recovery, the 
two portions of jaw fell together, and are now united at an 
angle by tough fibrous tbsue, and the man, who was alive 
and well in 1893, has covered the deformity by growing a 
beard. 

In January, 1879, I performed nearly as extensive an 
operation on a man, aged sixty-eight, removing the lower 
jaw from the right incisors to the left angle, for extensive 
epithelioma of the jaw and floor of tlie mouth, the patient 
making a good recovery and being in perfect health two 
years later, but dying with recurrence of the disease 
eventually (Luncd, November 20tli 






TcMouits of the palate had not attracted much notice in this 
country until Mr, Stephen Paget published a very interesting 
and vtduable paper in the St. Jiarthnlfniu-u's Hospital lifjiorlx, 
We cannot do better than quote liis remarks intro- 
ducing the paper : " Tumours of the palate have not at- 
tracted niu<Ji notice, yet they form a group of great interest. 
They are of many kinds — cystic and solid, innocent and 
malignant. In the small space of the palate almost every 
sort and kind of tumour have been observed : cysts, mevi, 
papillary growths ; tumours of bone and of cartilage ; gland- 
idar, sarcomatous and cancerous growths. As regards their 
microscopic structure, there is still much to be made out ; 
and, as regards their pathology, it is worth while to observe 
how closely some of them resemble the tumours of the 
parotid region. Thus, their structure is uncertain and com- 
plex ; they may contain cartilage, bone, striped muscle, and 
glandular and embryonic tissues ; the cells may be embiyonic, 
myxomatous, sarcomatous, or epithelial This same complex 
and heterogeneous structure is found in tumours of the parotid 
region. Again, in their slow yet uncertain rate of growth, 
and in their general behaviour, some tumours of the palate 
are veiy like the tunmura of the parotid region. If, there- 
fore, Cohnheim's theory holds good of tumours of the parotid 
re^on, as Mr. Jacobson has shown in his admirable paper 
on the ' Enchondromuta of tlie Salivary Glands,' this same 
theory may also be applicable to tumours of the palate. 
These, too, may be of embryonic origin, may grow from 
particles of embr^'onic tissue which have long Iain dormant. 
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and this theory of the origiu of certain tumoiirs < 
palate receives some support from the fact, that there ia no 
part of the body which suffers more than the palate from 
arrest and perversion of development. It is formed by a 
very complicated folding-in of fcetal structures ; and it la 
just in such a region as this that a superabundant formation 
of embryonic tissue would naturally take place. In one case, 
indeed, tumour of the palate was associated with perverted 
development of the palate and mouth. Again, the occurrence 
of true congenital dermoid tumours and vascular erectile 
growths in the palate may be taken as evidence that Bome 
tumours of the palate have an embryonic origin." 

Cysts of t/ic Falatf. — -A few cases of dermoid cyst have 
been described. They are usually noticed soon after birtli. 
In the majority of cases the child has been bom with the 
tumour, and in some of them the tumour lias been so large 
at birth that the life of the child was in jeopardy from 
asphyxia. A typical case is described by Dr. Hale White 
in the Paihologicul Socuty's TTansactivns, iS8i. 

Simple serous cyst of the palate is very rare, and Stephen 
Paget, after a prolonged search, was able to find only one case 
recorded in suigical literature. Dentigerous cysts are 
occasionally found in the hard palate. They form dense 
projections from the bony palate, covered by the healthy 
mucous membrane. 

Angiomida. — These may be congenital or acquired. The 
latter frequently seem to form in the neighbourhood of a 
carious tooth. They are cavernous nanvi, generally situated 
on the soft palate. They may be excised, or, better still, 
treated by electrolysis. 

Anru)-ysm. — A few cases of aneurysm of the descending 
palatine artery have been described, in all instances but 
one, following an injury. One of these cases occurred in 
the practice of tlross. The patient was a young army 
officer who had been accidentally stabbed with a small knife 
two months previously. A cure was promptly effected by 
laying open the tumour and tying the artery at both 
ends. 
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PapiUoTnaia, — These may be of two kinds, pedunculated 
and sessile. The peduucukted papillomata are delicate 
polypoid growths, always attached to the soft palate, occur- 
ring in adults, generally in men. Such a growth was met 
with in the case of a healthy girl, aged eighteen, who came 
to the Deutal Hospital, Leicester Sijuare, to have some teeth 
stopped ; on examining her mouth, Mr. Ackery noticed a 
growth attached to the soft palate. It was pedunculated, 
hanging down heyond the margin of the left velum, and had 
a warty appearance : he snipped it off with scissors, and 
rather free limmorrhage followed. The growth was about 
half an inch long by one-sixth of an inch broad, the pedicle 
being about one-eighth of an inch thick ; it was of the same 
colour as the surrounding mucous membrane, and the sur- 
face was composed of enlarged fungiform and filiform 
papillie. Ou a longitudinal section it was seen to be com- 
posed of compound papillae hranchiug off from a common 
root or base, each offshoot being composed of dilated blood- 
vessels, surrounded by a very small amount of connective 
tissue, and enclosed by a thin layer of mucous membrane, 
on which were several layers of epithelium cells of the 
squamous variety. 

The sessile tumours or warty papillomata may be found 
on the hard palate, and may extend widely to the whole 
palate. It ia probable that they occur as a result of chronic 
or syphilitic pharyngitis. The only satisfactory treatment 
is frea removal of the growth {see p. 233). 

Aikiwmata. — According to Stephen Paget, " There ia much 
uncertainty as to the^e tumours of the palate ; it appears 
to be a name given to any solid iudolent innocent sessile 
tumour, without much regard to microscopic structure. In 
most of the recorded cases there is no account of micro- 
scopical appearances, and t!ie accounts that in other cases are 
given do not appear to have much in common. In two 
cases lately reported by the writer to the Pathological So- 
ciety, where the history, manner of growth, and naked-eye 
appearances of the tumours made it certain that they were 
absolutely innocent, there were masses of epithelial cells with 
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cell-nesta. The word ' adenoma ' applied to tumours ottne 
palate has only a clinical value ; it means only an innocent 
tumour, very slow in growth, firm, limited, and, as a rule. 
ahelling-out easily." 

Dr. Cabot showed to the Boston Society for Medical 
Improvement a small round tumour, which he had removed 
from the roof of the mouth of a soldier. It had existed for 
eighteen months, and was situated in the posterior and left 
part of the hard palate, extending as far as, but not involving, 
the gum. Although the patient had suffered severe pain in 
the left side of the face and temple of a neuralgic character, 
yet he was not sure that it had its origin in the tumour. 
It was somewhat tender on pressure, but not painful. The 
capsule which contained it being incised, it was easily shelled 
out. It was two-thirds of an inch in diameter, of a yellowish 
white colour and mostly smooth, but in one part it had a 
warty appearance. 

In 1879 I had under my care a lady with a very 
suspicious tumour of the soft palate, which I feared would 
prove to be sarcomatous. Onincisingit, however, I was able 
to enucleate with the finger what proved to be an adenoma 
or hypertrophy of the glands of the soft palate, contained 
in a distinct capsule, which I was also able to withdraw. 
The patient has remained in perfect healtli to the present 
time. 

Sarcomata.' — Here again we cannot do better than quote 
an extract from Mr. Stephen Paget 's valuable paper. 
"Though it is impossible to draw a clear hue between true 
sarcoma of the palate and such mixed growths as 'cystic 
ade no-sarcoma,' and ' adeno-myxoma,' and again between 
these mixed growths and the ' adenomata ' ; yet the sarco- 
mata of the palate are a well-marked group. They are 
more rare than the innocent tumours ; they occur equally in 
men and in women, and more often in the soft palate than 
in the hard. The average age when the growths were first 
observed was over forty. The average duration of each 
tumour before surgical aid was sought was two years, it we 
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except one ease where the tumour began 
after many years lying quiet. Here we have two clear 
differences between the ' adenomata ' and the ■ sarco- 
mata.' " 

A case of sarcoma of the hard palate came under my 
care in 1876. The patient was a woman, aged forty-eight, 
and stated that she had noticed a small lump on the hard 
palate since childhood, but it gave her no inconvenience 

Fio. 113. 




until about two years ago, when it began to enlarge, and 
from this time it steadily grew, and soon began to interfere 
with her articulation. Her health had, however, always 
been good. There was no history of tumour in the famUy. 
The tumour filled up the hollow iu the hard palate, being 
more attached to the left side, where the mucous membrane 
was continued directly over it, than on the right, where a 
probe could be passed between the tumour and the palate. 
It was about the size of a horse-chestnut, slightly lobed on 
the surface, elastic, hut not Huctuating ; the mucous mem- 
brane over it was not adherent to it, and was normal in 
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appearance. The tumour moved slightly over the boTO^ 
There were no enlarged lymphatic glanda in the neck. The 
accompanying woodcut (Fig. 113) was made from a plaster 
cast taken by a dentist. 

I removed the tumour by making an incision round the 
left side of the growtli, which then readily shelled out tium 
a distinct capsule ; the capsule itself was afterwards removed 
witli the fingers. Bleeding was stopped by the actual 
cautery. Tlie wotmd granulated, but left a part of the hard 
palate bare. A small portion of this was loose when the 
patient left the hospital, and she stated that when she drank 
fluid came into the left nostril. 

The tumour was examined microscopically, and found to 
be a small round-celled sarcoma. 

A very similar tumour, removed by Sir W. Fergusson, is 
preserved in the Museum of the College of Surgeons. It is 
a round-celled sarcoma, half an inch in diameter, removed 
from a woman of thirty-five, in whom it had been growing 
for four years. 

In 1S80 I saw, with Sir J. Paget, a child, aged seven, 
with a tumour presenting almost precisely similar appear- 
ances to the adenomatous tumour described on page 252. 
On cutting into the growth, however, it proved to be a 
sarcoma, with extensive attachments, which did not admit of 
removal. The growth steadily increased and destroyed life 
in six months. 

Looking back at these two cases, I find it impossible to 
give any symptom by which they might have been dis- 
tinguished ; but the duration of the growth, if it can be 
accurately ascertained, would doubtless help at arriving at a 
just conclusion. 

Carcinomata. — True cancers of the palate are but seldom 
met with. They are of two kinds : one, squamous epithe- 
lioma, commencing in the epithelium covering the palate ; 
the other, glandular carcinoma, commencing underueatli the 
epithelium, originating, in all probability, in one of the 
numerous glands situated in the palate. 
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The squamous epithelioma of the palate is often a secon- 
dary infection of the palate, the primary growth having 
commenced iu the gum. Such cases are really epitheliomata 
of the gum, extending later on to the palate. Sometimes, 
however, a primary epithelioma of the palate is met with. 
Thus, Brissaud, in the Bull. Soc. Aitatom., 1S72, relates the 
case of a man, aged forty-five, who had psoriasis of the 
palate for fifteen years, probably caused by excessive smoking, 
in which epitheliomatous ulceration set in. 

Glandular carcinoma, or, as it is sometimes termed, 
medullary carcinoitia, of the palate is very rare. Stephen 
Paget could collect only three cases. The first case 
was reported by Mr. Shaw in the sixth volume of the 
Pathological Society's Trattaacivms. It occurred in a woman, 
aged fifty-three, who had noticed the tumour for one year. 
On examination the growth was found to be inseparably 
connected with the hard and soft palate, lying iu front of 
the right tonsil; lymphatic glands, extensively involved, 
rendering operation impossible. 

The second case is thus reported by Stephen Paget : 
" A man, aged fifty-nine. Disease noticed three months. 
He has a tumour in the left half of his soft palate, the size 
of a large walnut, pushing down between the pillars of the 
fauces ; soft, almost fluctuating. The mucous membrane over 
it is slightly congested, and a few large veins can be seen 
in it. No glands are felt at the angle of the jaw. He has 
difficulty of breathing, and can only swallow lluids. Mr. 
Langton made an incision over it, which was followed by 
profuse hemorrhage. Tlie growtli was easily enucleated, 
except toward the horizontal plate, where its attachment 
was more firm. The wound was sutured. Recurrence six 
weeks after the operation. Death three weeks later. 

" Post-mortem. — A mass in tlie palate the size of a Tan- 
gerine orange ; not found to be connected with the bone. 
Soft, lobulated, medullary cancer. Cervical and mediastinal 
glands infiltrated, and cancerous deposits over both lungs. 
(Mr. Langton, Clin. Soc. Trans., iii)." 
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The third case was under the care of Mr. Treves. It 
occurred in a man, aged fifty-six. A tumour had been 
noticed in the right half of his soft palate for two months. 
It was the size of a chestnut, and was touching the pharynx. 
Mr. Treves ligatured the common carotid artery, and removed 
the right half of the soft palate with the tumour and an en- 
larged gland from the angle of the jaw. The man recovered. 
The growth was found to be a ' spheroidal-celled * or glan- 
dular carcinoma, partly encapsuled. 




Fibroma, Ejich<mdroma, Osiemua. 

"With regard to the statistics of tumours of the upjier jaw, 
I shall content myself with quotiug 0. Weber, who has 
collected 307 cases from the following sources: 183 cases 
tabulated bj- Heyfelder ; 36 recorded by Llicke from Laugen- 
beck's clinique ; 1 7 reported in the Medical Times and Gazette 
(September 3rd, 1859); and 71 cases either observed by 
himself inWutzer's cliuique, or occuixing in his own practice. 



le above cases there were: 








Osseous tumours . , . -32 


Vascular tumour . 






I 


FibrouB tumours . 






17 


Sarcomatous tumours 






84 


Enchondromatous tumours 






8 


Cystic tumours 






20 


Mucous polypi 






7 


Carcinoma . 






133 


Melanosis . 






5 



307 

In commenting upon this table, Weber very justly remarks 
that doubtless the list of cancerous cases is exa^eratcd, and 
suggests that a fair estimate would be gained by allotting 
rather more than a third of the whole number to sarcoma- 
tous tumours ; less than one-third to the cancerous ; and the 
remainder to the osseous tumours, cysts, &c. 



258 



NON-MALIGNANT I'CMOURS OF THE UPPER JAW. 



It must be borne in mind, however, that modern metbo< 
of investigation have shown that the old classifications are 
frequently based upon erroneous data, so that a re-arrange- 
ment of tumours of the jaws has become necessary, and will 
be attempted in the following pages, 

F3}roma. — This closely resembles the fibrous tiuuours 
found in other parts of the body. It is dense in structure 
but not unfrequently lobulated, and, on section, slender 
bundles of intersecting fibres may occasionally be traced in 
them, of which there are good examples in the Museum of 
the College of Surgeons. Tlie fibrous tumour usually springs 
from one of two situations — cither the interior of the antrum 
or from some portion of the alveolus. In both cases it is 
intimately connected with the periosteum, in this respect 
resembling epulis. Occasionally the growth appears to 
follow some slight injury, as in the case of a lady, a patient 
of Dr. NeaJe, from whom, in 1S70, I successfully removed 
a fibrous tumour occupying the interior of the antrum, 
which had followed a blow given by her cliild, and which 
may have been a fibrous odontoma (p. 264). 

Fibroma grows slowly but surely, involving in its progress 
the surrounding structures. When arising in the antrum, 
it first expands the walls of that cavity, bulging out the 
face and forming tumours in the palate and tioor of the 
orbit, and subsequently produces absorption of the osseous 
walls and spreads unchecked in all directions. The follow- 
ing description of a specimen in St. George's Hospital 
Museum gives a good idea of the ravages of such a 
tumour : " Fibrous tumour growing from the antrum, and 
making its way by the absorption of the walls of that 
cavity in different directions. It projects upwards into the 
orbit, destroying the floor of that cavity, and protruding 
from its inner mai^in forwards on to the cheek. It bas 
also destroyed the anterior wall of the antrum, and dis- 
placed the malar bone forward and outward ; inwards it 
projects into the nose beneath the middle turbinated bone, 
and downwards it makes its appearance on the under sur- 
face of the alveolar process in the form of a rounded mass. 
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oying the floor of the antrum in the neighbourhood of 
the front molar tooth. Behind, the tumour appears in the 
zygomatic fossa by the absorption of the outer part of the 
tuberosity of the superior maxillary bone. The tumour is 
composed of circular nuclei of various sizes, and spindle- 
shaped fibres. The patient from whom the specimen was 
taken, William H,, died of arachnitis, and softening of the 
corresponding part of the brain." — Calnlogiw of St. George'/t 
Hospital Museum. 

Wliert it arises from the alveolus, a fibrous tumour may 
encroach ou both the facial and the palatine surfaces of the 
jaw, crushing in the antrum although not involving its 

Via. 114. 



\ interior. Of this a good example is seen in a preparation in 
the College of Surgeons, of an upper jaw removed by Mr. 
Listen. Here the tumour wMcli is affixed to the alveolar 
border, near the molar teeth, extends inwards so as to cover 
the palatine portion of the jaw, and outwards so as to conceal 
all the bicuspid and molar teeth, with the exception of the 
last. The walls of the antrum are pressed inwards, but its 
interior is healthy. The patient was a woman, thirty years 
old, and the tumour was observed four years before its 
removal, which was succeasful. On the other hand, fibrous 
tumours, though commencing in the alveolus, may secondarily 
involve the antrum when they have attained considerable 
size, producing complete absorption of its walls, and project- 
ing into the nose and through the palate. Of this a 
preparation in the College of Surgeons' Museum, of an upper 




2liO 



NON-MALIGNAKT TUMOURS OK THE UPPER JA.W. 



jaw, also removed by Mr. Liston, aflbrda a good exi 
Here the patient was only twenty-one, and the growth first 
appeared on the outer side of the gum of the left upfwr jaw 
four years before the operation. It was cut o£f six months 
after its Brsl appearance, but returned, and eighteen months 
after was removed, witli a portion of the alveolar process, 
but reappeared iu a few weeks. Fig. 114, from Xiston's 
"Practical Surgery," shows the growth after its removal, s 





Figs. 115 and 116 show the patieut before and after the 
operation. It may he noticed here, as in the case of a large 
epulis, that disease of the upper jaw often closely resembles, 
externally, a tiunour of the inferior maxilla. 

The case is given by Mr. Liston in his paper on "Tumours 
of the Jaw," in the Medico-CJiirurgical Traiwiciions, vol. si. 

The enormous size to which fibrous tumours of the upper 
jaw may grow without destroying the patient, is well seen 
in the accompanying drawing (Fig. 1 17) of Mr. Liston's 
celebrated case of Mrs. Frazer, from whom that eminent 
surgeon successfully removed the growth. The tumour is 
preserved in the Museum of the College of Surgeons, and its 
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diameters are, vertically, seven inches ; transversely, sevon 
inches ; from before backwards, nearly six inches. Contrary 
to the ordinary practice, a portion of the integument was 
removed with the tumour, measuring twelve inches in length 
and ten in breadth, and this left a gap in the skin of the 
face upon the patient's recovery, a point which will be again 
referred to. The growth of this tumour was connected 
apparently in a curious way with the performance of the 




1 



uterine functions. The patient was forty years old, and the 
tumour began to grow six years before its removal, in 
consequence of a blow in the region of the antrum. Its 
progress at iirst was slow and not painful, but at the end of 
two years a distinct tumour was felt in the cheek. During 
the next two years it grew rapidly, especially during a period 
of gestation, but still without much pain. In the fifth 
year of its growth she bore a second child, after which 
the catamenia ceased to flow, and the tumour was subject 
to monthly augmentations of its vascularity, and slight 
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3 occurred from its iuner, though not ulcerate 
surface, and from the adjacent parts of the gum. The case 
is given in detail in Mr. Liston'a paper already referred to. 

A remarkable feature, noticed in a case of fibrous tumour 
of the antrum, in a young man of eighteen, under the care 
of Sir J. Paget, in lS6o, was a distinct pulsation iii a 
portion of the tumour which projected into the orbit. The 
pulsation was slight but decided, and was synclii-onous with 
the radial pulse. The case was clearly not one of mal^oant 
disease, but proved upon removal to be an ordinary fibrous 
tumour. No satisfactory explanation seems possible ot the 
case, which I believe to be unique. Suppuration has 
occurred in connection with fibrous tumours of the jaw, bat 
only, I believe, when they have been punctured with a view 
to exploration and diagnosis. Of this the tumour removed 
from Janet Campbell and preserved in the Museum of the 
College of Surgeons, is an example. Simple fibrous tumours 
occasionally recur after removal, but it is doubtful whether 
in these cases the whole of the disease has been eradicated. 
According to 0. Weber they are usually connected with tie 
lining of the Haversian canals of the surrounding bone, and 
though he believcB that these processes may sometimes be 
effectually detached, he advises the practice ordinarily fol- 
lowed of removing a portion of bone. 

I think it right to mention here that all the specimens 
removed by Mr. Liston, and referred to in the foregoing 
pages, have, in the new catalogue of the College of Surgeons' 
Museum, been placed among the sarcomata, on what I cannot 
but regard as insufficient grounds. In the first place, forty 
years' soaking in spirit prevents anything like a reliable 
microscopic examination, and the presence of a few ceDa 
scattered among the fibres of a tumour is no proof that it 
is not a fibrous tumour; and, secondly, the clinical history 
of all these cases is that of a simple growtli, which once 
removed did not recur. I have therefore included them 
among the fibrous tumours, and if they are not so, it is very 
remarkable that there is no specimen of the true Sbivus 
tumour ot the upper jaw among the large number removed 
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by Liston and preserved in the College of Surgeons' and in 
University College Museums. 

Fibrous tumours of the jaw, like those in other parts of 
the body, and especially in the uterus, are liable to calca- 
reous degeneration, or, as is sometimes incorrectly stated, to 
ossific deposit. A good specimen of the kind is preserved, 
in the Museum of St. Thomas's Hospital, aiid is thus 
described in the Museum catalogue : 

" An oateo-fibrous tumour of the antrum, removed by Mr. 
Solly. The tumour entirely filled the cavity of the antrum. 
the bony parietes of which have been absorbed to a con- 
siderable extent ; it protruded the cheek anteriorly, projected 
into the fauces posteriorly, pressed down the palate in- 
feriorly, and extended to the septum nasi internally. Its 
tirmest point of attachment is to that part of the antrum 
corresponding to the roots of the first molar, canine, and 
incisor teeth. The tumour is of a rounded form, and has a 
smooth external surface ; its section presents very much the 
appearance of a fibrous tumour of the uterus of slow fjrowth, 
and contains an abundance of bony deposit. 

" From a boy, aged aeventeeii. The existence of tlie 
tumour was discovered only ten months previous to its 
removal, when the face began to swell, the swelling being 
accompanied by pain. No untoward circumstances followed 
the operation, and the boy left the hospital quite well. The 
deformity was very slight. Five years after the operation 
the boy was in capital health." More complete details of 
the case will be found in Mr. Solly's "Sui^cal Experiences," 
lecture 41. 

A remarkable example of calcareous degeneration of a 
fibrous tumour occurred in the practice of SirW. Fergusson, 
and the preparation is now in the Museum of the College of 
Surgeons. It is a fibTOus tumour of the left upper jaw, of 
some years' growth, from a woman, aged fifty, containing 
numerous calcareous particles and acicular crystals, and in 
addition, enclosing a suppurating cavity, in which was a mass 
about an inch in diameter, found by Dr. Goodhart to 
conBist of acicular crystals of mineral matt«r, entangling 
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in places aucleated and shrivelled cells. This is clearly t 
example of extreioe calcareous degeneration undergoing 
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With regard to the causes giving rise to fibrous tumours 
of the upper jaw there is much obscurity, though there is 
little doubt that they in many cases originate in some 
irritation due either to a blow, or more frequently to the 
presence of decayed teeth ; and the latter may give rise to a 
tumour commencing in the alveolus itself or within the 
antrum, the lining membrane of which is irritated by the 
fangs of the diseased teeth. Bordenave strongly insisted 
upon this, and since his time most surgeons have taken the 
same view. Stanley mentions a case which occuriTed to Mr. 
Luke, in wliich a black, carious tooth was found imbedded 
in a fibrous tumour of the upper jaw, and other cases of the 
kind have occurred, although the event is more common in 
the lower jaw. 

Since the publication of the first edition of this work, 
M. Broca, in his Traits des Tumcurs (Paris, 1869), put 
forward the view that many cases of fibrous and fibro-cellular 
tumour of both upper and lower jaw depend upon the 
growth of a tooth-germ, and these are included by him under 
the head of odoiitomcs anhnju-plasliques. There is no differ- 
ence in structure by which these fibrous odontomata can be 
distinguished from the ordinary fibrous tumour, but according 
to M. Broca they are always encysted, and they occur only 
in young subjects, and before the last tooth is formed. 
Owing to their ready enucleation, these tumours show no 
tendency to recur. I have met with but one case which 
seemed in any way to support the views above given. A 
young nmnied lady, a patieut of Dr. Neale, had a tumour of 
the upper jaw, evidently due to expansion of the antrum, 
the walls of which crackled under pressure. Believing the 
swelling to Tw due to fluid, I punctured it, giving exit to 
only a small quantity of fluid, and discovered a tumour 
within. On laying open the antrum, I was able to enucleate 
with the finger a turnout which had very slight attachments, 
presented all the appearance of a fibroma, and on examina- 
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tion by Mr. Bastian, was pronounced to be very rich in 
cell elements, and therefore likely to recur. Nevertheless, 
the patient was ia perfect health fourteen years after the 
operation. 

Enchondroma of the upper jaw is of uncommon occur- 
reiice, but the jaw may become involved in cartilaginous 
tumours springing from other bones of the face. Of this 
there is an example in St. George's Hospital Musenm, 
taken from a young woman, who, seven years before her 
death, began to suffer from soft elastic tumours on the inner 
sides of the orbits. Two years after, the right maxillary 
bone was fuller below the orbit than the left, and the right 
half of the bony palate was lai-ger and more depressed than 
the other ; but in neither of these parts was there any 
softening. Gradually the eyeballs were protrudeil, and the 
sight was lost. Two years later, it was noticed that the 
superior maxillary bones projected nearly an inch beyond the 
inferior, so that she had some dilficulty in masticating. A 
portrait o! this patient is preserved in St. George's Museum. 
The tumour was found Lo project into the cranium, the 
orbits, the antra, and the nasal, zygomatic, and pterygo- 
maxillary fossre. All the fossa were quite filled up by the 
growth, and the bones of the face and orbits extensively 
absorbed. The hard palate was pressed downwards, so that 
the teeth on the two sides deviated from their natural line, 
and the left central incisor crossed that of the right side. 
Microscopical examination of the tumour showed it to be 
composed principally of cartilage. A full description, with 
a lithograph of the preparation, will be found in the Patho- 
logical Society's Tramaciions, vol. x. 

In the Museum of St. Bartholomew's Hospital is another 
pOBtr-mortem specimen of cartilaginous tumour of the face, 
from a lad of sixteen, occupying the situation of the 
superior maxillary bones, which are completely absorbed. 
Above, the tumour has extended through the left side of the 
base of the skull into its cavity, where it forms a large pro- 
jection in the situation of the anterior lobes of the cerebrum ; 
below, it ia united to the soft palate ; in front, it protnides 



266 NON-MALIGNANT TUM0UK3 OF THE UPI'Eli JAW. 

and disteuds the left nostril, and has caused the ulcer&tion 
of a part of the integuments of the face. The outer surface 
of the tumour is nodulated, its interior, shown by the sec- 
tion, is fonned of close-set nodules and masses of cartilage, 
partially and irregularly ossified, and in some parts intersected 
by layers of a softer, probably fibrous tissue. A portion of 
its external surface projecting below the left nostril has 
sloughed. This case is drawn in Mr. Stanley's illustrations 
to his work on " Diseases of the Bones " ; and both it and 
the preceding preparation illustrate very well the tendency 
of cartilaginous tumours to invade all the surrounding 
structures, and to fill the several cavities, 

A remarkable case of recurrent cartilaginous tumour of 
the face, originating in the upper jaw, was under my own 
care, of which the following are tlie particulars : The 
patient, aged thirty-four, was admitted into University 
College Hospital on the ist of January, iS68, with a large 
tumour of the right side of the face. When about seven- 
teen years of age he noticed a pimple on the right side of 
the nose, which increased pretty rapidly ; and three months 
after (185 i) he went into St. Thomas's Hospital, when Mr. 
Le Gros Ulark operated, and removed a tumour as large as a 
walnut. He quite recovered, and was well for a few months, 
but within a year the tumour had returned. He was then 
admitted into King's College Hospital, under Mr. Partridge, 
who, in Juue, 1852, removed the tumour, which was of an 
osteo-cartilaginous character, oblong in shape, and of the 
size of a large walnut, projecting slightly into the antrum, 
and involving the nasal process of the superior maxillary 
bone, but in no way implicating the moutli or orbit. From 
this operation the patient made a good recovery, except that 
a small fistulous opening was left in the cheek. The man 
continued in good health until 1857, when he went to 
America, and soon after arriving there he found the tumour 
banning to appear again, and in i860 Professor Gunn 
operated at Anne Harbour, in the State of Michigan, and 
removed the entire right upper jaw. The tumour, however, 
began to grow again rapidly, and projected on the face. The 
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surgeona at Maple Kapida, where the patient lived, wanted 
to operate again, but he declined, and returned to England in 
1865. Soon after this an ahscesa formed in the upper part 
of the tumour, which was lanced with great relief, but the 
inciaion thus made had never closed, owing to the stretching 
of the akin by the tumour. 

The patient's appearance on admission was most unaiglitly 
(Fig. 1 1 8), the right side of the face being greatly disfigured 




by a laige tumour, by which tlie eye was thrust completely 
aside, but without loss of vision. Immediately to the inner 
side of the eye was an open granulating sore of the size of 
a llorin, the result of the incision for the evacuation of matter 
already referred to. The tumour appeared externally to con- 
sist of two portions, separated by a horizontal sulcus, at the 
bottom of which the fistulous opening resulting from the 
second operation was still visible. The upper and more 
promiiient portion had invaded the orbit, reaching to its 
upper border, and extending beyond the middle line of the 
nose. A small portion of this had, within the previous two 
months, projected through the left nasal bone. The lower 
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portion of the tumour involved the ala o( the nose ai^ 
adjacent portion of the cheek, both of which were much 
distorted ; on a small projecting portion of this the akin was 
adherent. Both nostrils were completely blocked, and had 
been so for months. "Within the mouth it was seen that 
the whole of the riglit side of the hard jmlate had been 
removed ; and in its place there was a smooth, red, oval 
mass, coming down to the level of the teeth of the opposite 
aide. The scars in the middle line of tlie lip and on the 
cheek, resulting from former operations, were still visible. 
The tumour was solid and not tender to the touch, the most 
prominent point being apparently osseous. There was no 
enlargement of the glands in tiie neck or elsewhere, and the 
man appeared in good lieahh. The tumour had made 
decided progress within the previous few months, and he waa 
anxious to have it removed, to which, after a consultation 
with my colleagues, I agreed. 

On January 8th, under chloroform,! made a curved incision 
below the eye to the side of the nose, from the extremity of 
which a vertical incision was carried down the face and 
round the ala of the nose ; and the lip was divided in the 
cicatrix of a former operation. The flap was then dissected 
back, and with it a hard prominent nodule of bone, which 
became detached from the bulk of the tumour. The tumour 
being thus exposed, I proceeded to enucleate it with the 
fingers, and by successive efforts removed in this way the 
upper part of the growth. The tumour presenting in the 
mouth was foimd to be held by a firm band of tissue in the 
position of the gum, and after dividing this I was able to 
tear out the growth, and also a portion projecting through 
the }K)sterior nares into the pharynx. The wound having 
been well sponged out and the hsemorrhage having abated, 
the portion at the inner side of the orbit was removed, and 
was found to project into the frontal sinuses, which (par- 
ticularly the right) were considerably expanded. With one 
of Langenbeck's palate spatulie I cnrefidly cleared these out, 
scraping the walls, and then introduced a pledget of lint 
covered with a paste of chloride of zinc (to which a string 
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was attached), ia order to destroy any remaining portion. 
This was the only part from which the growth appeared to 
have arisen, the remainder of the huge cavity left by the 
removal of the growth being perfectly smooth and healthy. 
The septum narium was found to be completely pushed over 
to the left, and to have been destroyed at the upper part by 
a projecting lobule of the growth, which had pushed through 
the nasal bone. The ala of the nose included a small portion 
of the growth, which was removed, and also the bony nodule 
attached to the flap, the upper comer of which, being very 
thin and closely involved in the growth, was cut off. The 
wound was sponged out with solution of chloride of zinc, 
and all luemorrhage having ceased without the application 
of any ligatures, the lip was brought together with hare-lip 
pins, and the remainder of the wound with wire sutures. 
The edges of the gap caused by the opening of an abscess 
some months back were brought together, but finding that 
tliis prevented the patient closing Iii.s eye, I subsequently 
removed these sutures. Collodion was painted over the 
wound, and the patient, who had a good pulse, was carried 
to bed, 

The patient recovered from the operation, and progressed 
well until February 3nd, when erysipelas developed and he 
died. The tumour was exhibited at the Pathological Society, 
and was referred to a committee of investigation, which pro- 
nounced it to be an enchondrouia undergoing ossification. 

Probably the largest enchondroma of the upper jaw ever 
submitted to operation is one recorded by Mr. O'Shauglinessy, 
in his essay on " Diseases of the Jaws " ( 1 844). The patient 
was a Hindoo, aged twenty-one, who had a tumour of the 
upper jaw, of a year's growtli (?) which had attained an 
enormous size, as shown in the illustrations of the work 
in question, looking nearly as big as the patient's head. 
Mr. O'Shaughnessy removed the tumour, which weighed 
four pounds, and was nearly globular in form, having at 
its inferior surface a deep groove into which the lower 
jaw sank. On section it proved to be of dense fibro-carti- 
If^inous structure, surrounded by a thin shell of bone in 
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the greater part of its extent. The patient made a g 
recovery. 

These cases will serve to illustrate the leading features 
with regard to enchondroraa. The disease appears ordi- 
narily early in life, springing from the surface of the bone, 
or from the antrum, and then making steady progress either 
externally, as in the last-mentioned case, or internally as in 
the former ones. It produces absorption ot the bone of the 
maxillie in its progress, and protrudes beneath the skin, 
which, however, it rarely, if ever, involves. Its rate of 
increase is ordinarily alow, and there must, I fancy, be some 
error in the statement of Mr. 0'Shatighnessj*'s patient, since 
it is difficult to imagine that a growth of that enormous size 
could have been produced m one year. In the early stage, 
the enchondromatous tumour may possibly be got rid of by 
absorbent applications; thus, Mr. Stanley (p. 147) mentions 
the case of a female, aged twenty-eight, wlio had a round 
tumour of the size of a hazel-nut on the front of the maxilla, 
wliich had been growing sonic months. This was ascertained, 
by the introduction of a needle, to be composed of cartili^e 
with particles of bone dispersed through it. Under the 
local use of iodine two-thirds of the growth disappeared in 
the course of a few weeks. 

Such a result cannot be hoped for when the tumour has 
attained any size, but provided it is still confined to the 
maxilla, a cartilaginous tumour is a favourable one for re- 
moval, owing to its solidity and ronnded form, and the ease 
with which it is isolated. The first case in which M. Gea- 
soul removed the superior maxilla was for a tumour of this 
kind. Ordinarily perfect immunity from return is obtained, 
provided the whole disease has been extirpated. 

In many cases of enchondroma a certain amount of fibrous 
tissue is found mixed with the cartilage, and in some cases, 
particularly those of slow growth and of long standing, the 
fibrous has, to the naked eye, almost replaced the cartilagi- 
nous element. Of this an enchondromatous tumour, removed 
by Mr. Square, of Plymouth, in November, 1 866, and Idndly^ 
given me by that gentleman, is an excellent example. 
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The tumour was of the size of an orange, and occupied 
the right superior maxilla of a woman, aged forty-seven. It 
had been growing ten years, and Mr. Square suecesstully re- 
moved it. The preparation now in the Museum of tlie 
College of Surgeons, and of which a section has been made, 
shows ft surface closely resembling a fibrous tumour, but in 
which cartilage cells are i-cadily found under the microscope. 
The preparation shows a deep groove in the buccal surface of 
the tumour caused by the teeth of the lower jaw. 

The OBsific deposit, beginning at several separate points, 
which is not unfrequently found in connection with enchon- 
dromata of other parts of the body, may take place in 
enchondroma of the upper jaw, A very excellent example 
of tliis was published by the late Mr. Maurice Collis, of 
Dublin {Dublin Qiiarkrly t/ourn-?/, August, 1867), and the 
appearance of the patient is well shown in the lithographic 
illustrations which accompany that paper. The patient was 
fifty years of age, and the disease dated from his foiurteenth 
year. It grew slowly at first, but Utterly had increased 
with considerable rapidity. The tumour was fimi and hard, 
but painless until recently, when brow-ague was complained 
of, The sight of the left eye was lost, the left nostril 
occluded, and hearing on that side somewhat dulL The 
tumour had expanded the cheek, pushed up the floor of the 
orbit, and depressed the hard palate. Mr. Collis successfully 
removed the growth, and the patient made a rapid recovery. 
Tlie following is Mr. Collis's description of the tumour : 

" The growth commenced in the antrum, filled it, implicated 
its walls, extended to the spongy bones, developing itself 
layer over layer, until the entire nasal cavity was filled. It 
then continued to grow, producing the immense deformity 
already described. Originally it had probably been an en- 
chondroma, but as years advanced it ossified, beginning fi'om 
the cantre. The outer layers of the new growth were probably 
the most recent, as they contained some fragments of im- 
perfect or degenerate cartilage. The whole was enclosed 
within a real bony layer, derived from the proper tissue of 
the spongy bones and of the walla of the antrum." 
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—The simplest form of osseous tumour of 1 
upper jaw is a hypertrophy of the whole or of some portion 
of the bone. A case of Sir William Fergusson's has already 
been referred to (p. 225), in which this result was due to 
the presence of a tooth imbedded in the jaw; but the Bame 
thing may happen without obvious cause. TJie tumour is 
slow of growth and painless, and ufTOn removal shows no 
deviation from the ordinary structure of healthy bone. An 
example occurring in a girl of sixteen, from whom Sir William 
Fer^usson successfully removed a growth of the kind, will 
be found in the Lanai, July 26th, 1856. 

In October, 1883, I had under my care in University 
College Hospital, a young woman, aged twenty-five, in whom 
a painless enlargement of the right upper jaw had been 
noticed for ten years, encroaching upon the palate and 
bulging out the cheek, I successfully removed the whole 
upper jaw, and on section the tumour was found to be 
simple bone, very dense, but otherwise healthy. One half of 
the specimen is in University College and the other in the 
College of Surgeons' Museums. 

In the Museum of Charing Cross Hospital is a remarkable 
specimen of osseous tumour of the upper jaw, removed by 
Mr. Hancock. The whole jaw seems expanded anteriorly, 
and the outer compact plate is pei'fect, except at the part 
inunediately below the infra-orbital foramen, where it has 
given way, and the cancellous structure forming the interior 
of the tumour is seen. Mr. Hancock, in referring to this 
specimen (Zajici;?, Jan. 13th, 1855), specially calls attention 
to the fact that the bone yielded to pressure to such an extent 
aa to lead to some doubt as to its ossebus nature. 

A still more remarkable specimen of the same kind is 
preserved in the Musce Dupuytreu at Paris, which is shown 
in Figs. 119 and 120 from the TrailS de- Pathologie 
Exteiiie, by M. Vidal de Cassis. It is connected with the 
left superior maxilla, being limited internally by the inter- 
maxillary suture, behind by the pterygoid process, above ^nd 
externally by tlie malar bone. The tumour encroaches con- 
siderably upon the cavity of the mouth and reaches back as 
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far as the front of tlie spine. Its form is l>i-loI>ed. and in 
the deep sulcus between the lobes can be seen a molar tooth. 
All the other teeth of the jaw have disappeared, and there is 
no trace of tlieir alveoli. The left orbit and nasal fossa are 
not sensibly diminished in size, but the cavity of the month 
is almost entirely occupied by the posterior IoIjc of the 
tumour. The lower jaw has, in this case, undergone several 
remarkable alterations. It must at first have pressed upon 
the growth and produced the deep sulcus between the lobes. 
but in it8 turn the tumour has reacted upon the lower jaw 
with the following effect ; It has caused a double luxation 




of the jaw, the left condyle resting against the root of the 
zygoma and the glenoid cavity being filled with soft material. 
The teeth of tlie left side of the lower jaw have disappeared, 
and absorption of part of the coronoid process and the whole 
of the alveolus has taken place, so that only the base of this 
part of the bone is left. The outer surface of the tumour is 
smooth, and presents numerous vascular grooves of good size : 
at many points it is perforated with holes. The vascularity 
of the other bones of the face does not appear augmented. 

In the Museum o£ Netley Hospital, which includes the 
preparations formerly at Fort Pitt, Chatham, there is a 
specimen of large osseous tumour of the upper jaw closely 
resembling that last described, but of smaller size. 
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Besides this form of bony tumour, due apparently to'l 
increase of ttie cancellous structure of tlie bone, specimens 
of tumour as hard aa ivory have from time to time been 
met with. Perhaps the most remarkable of these is one 
described by Mr. Hilton, in the Gay's ffmjntal Seports, 
voL i, p. 493, from the fact that the tumour separated 
spontaneously from the face. The patient was a man aged 
thirty-six, who, twenty-three years before Mr, Hilton saw 
him, noticed a pimple below the left eye, close to the nose, 
which he irritated, and from that spot the tumour appears 
to have originated. The tumour in its growth displaced the 
eyeball, giving rise to excruciating pain, which subsided on 
the bursting of the ball. It began to loosen by a process 
of ulceration around its margin six years before it fell out, 
which event was unattended by either bleedii^ or pain. 
The tumour weighed 14^ ounces. It was tuberculated 
externally, and an irregular cavity existed at the posterior 
part. A section presented a very hard polished surface 
resembling ivory, and exliibited lines in concentric curves 
enlarging as they were traced from the posterior part. The 
huge cavity left by the tumour was bounded below by the 
floor of the nose and antrum, above by the frontal and 
ethmoid bones, internally by the septum nasi, and externally 
by the orbit, which had been considerably encroached upon 
by the tumour. This patient was alive in 1865, thhty 
years after the prolapse of the tumour. 

A case in many respects resembling Mr, Hilton's case 
was under the care of Sir William Fergusaon, whom I had 
the opportunity of seeing operate upon it. The patient was 
a young man of twenty-one, who had first noticed the 
swelling on the left side of the face twelve years before. 
It grew for six or seven years, and then remained stationary. 
Two years before he had consulted a quack, who attempted 
to destroy the growth with caustic, and produced the large 
hole seen in the lower part of the timiour (Fig, 121). 

On admission into King's College Hospital there was a 
swelling on the left side of the face about the size of a 
large apple, extending from the eyebrow to a line less I 
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one inch above the mouth. Internally, it encroached upon 
the nose, displacing it a little, the nasal bone being pushed 
forwards and the left ala Sattened on the columna ; the mass 
was felt by the finger in the mouth above the gums. The 
nostril on the same side was perfectly blocked up, the patient 
being totally unable to breathe through it. The right nostril, 
however, was quite free. Outwards, the tumour e^ctended 
to the angle of the orbit ; the arch was, however, not dis- 
placed, but the tumour extended slightly above it The 




lioor of the orbit seemed displaced. The eyeball was seen 
imbedded in the most prominent and central part of the 
tumour, and removed more than an inch from its natural 
position in the orbit, which was entirely blocked up by the 
mass. There was no extension into the pharynx. The tumour 
was everywhere hard, with a slight blush over the surface. 
In its centre waa a round opening, produced by the caustic 
applied two years previously, of abunt the size of a shilling, 
deep, and displaying in its flixir black necrosed bone, and 
discharging pus. The patient said he had suffered neither 
headache nor pain in the tumour since its commencement, 
twelve years before, and that his sight had been unaffected. 
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Sir William Fcrguasou operated upon this patient ■ 
November 30tb, 1 867, and succeeded in removing the whole 
of the prominent tumour, weighing i oj ounces, which con- 
sisted in all its anterior part of nodulated bone as hard as 
ivory, and posteriorly, of very dense ordinary bone mixed 
with a small amoimt of cartilage. A section showed an 
ivoiy-hke mass closely resembling Mr. Hilton's specimen, 
connected with a mass of very much condensed bone. The 
tumour sprang apparently, as in the former case, from the 
upper part of the maxilla, and had invaded the antrum, 
orbit, and nostril. The palate was in no way involved in 
the growth, and was preserved entire at the operation. Sir 
William Fergusson sawing horizontally immediately above 
it. Unfortunately the patient sank ratlier suddenly, from 
inllammatiou of the lunge, on the fourth day. 

At the post-mortem examination, after removal of the 
brain, it was found that the affection of the bone involved 
the base of the skuU, there being a projection of the size of 
a hazel-nut from the sphenoid near the optic foramen. This 
involved the foramen and extended along the sphenoidal 
fissure, the optic, third, and fourth nerves passing through 
the condensed bone of which it was composed. The brsiu 
was uuaft'ected (vide Luncet, February 8th, 1868). 

This specimen was exhibited to the Pathological Society 
of London,, and was reported upon by a conmiittee. The 
report of this committee, drawn up by Mr. Hulke, which 
will be found in f^denso in vol. xix of the PatliologicaJ 
TransaclioTis, expresses an opinion tliat " the hard part of 
the tumour has been directly formed by the exogenous 
growth of successive layers of dense bony tissue under the 
periosteum, which opinion is confirmed by the absence from 
the hard tissue of the regular Haversian systems so charac- 
teristic of secondary bone." 

In both these cases the tumour appears to have taken its 
origin in the upper wall of the antrum and to have grown 
forwards ; but tumours of the same kind have been found 
completely within the superior maxilla, the anterior wall of 
which has been merely expanded by the growth behind it. 
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: ttis, two coses reported withiii the last few years by 
M. Michon and Dr. Duka are good examples, and they will 
be eluciilated by reference to a case recorded by M. 
Demarqnay. 

M. Michon's case is reported in the second volume of the 
Mirnoires de la SocUti de Chirurgic dt Paris ( 1 8 5 1 ) ; his 
patient being a man of nineteen, who had a large tumonr^ 
of the right upper jaw, which had existed for three years. 
The tumour was rounded and hard, and had pushed up the 
eyeball considerably, and closed the right nostril, but tlie 
palate was not aflected. M. Michon operated in January, 
1S50, by turning up a triangular Hap of skin. He had 
intended to have removed the entire upper jaw, but having 
with considerable difficulty removed the front wall of the 
antnim, he found tlie tumour lying in the cavity, and con- 
nected only with the floor of the orbit and the vomer. After 
an operation extending over an hour and six minutes, and 
without antesthetics, the tumour was at length removed. 
The whole of the vomer and a part of the maxilla came 
away with the tumour, which was a flattened sphere, or 
somewhat resembled a heart in shape. It weighed 120 
grammes (1800 grains), and was deeply loLulated, particu- 
larly on the posterior aspect. A section showed concentric 
markings upon a surface of ivory, and microscopic examina- 
tion demonstrated the lacuna? and canaliculi of true boue. 
The patient made a good recovery. 

Dr, Duka's case ia reported in the PatJiolcyietU Society't 
T'Ta-nsactioTis, vol. xvii, and occurred in a female native of 
Bengal, aged twenty-six, and on the right side of the face, 
which was not much deformed. There was a disclia^ge from 
the right nostril, which was obstructed, and on examination 
a hard tumour was found within it, wAtcA mis wovahk, but 
could not be extracted, and which had existed six years. 

Dr. Duka, failing to extract the tumour by laying open 
the nostril, resorted to the somewhat unusual proceeding of 
cutting a wedge out of the hard palate, and thus, after an 
operation of three-quarters of an hour, without chloroform, 
succeeded in removing the growth. The patient recovered 
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The tumour is preserved in St, George's Hospital MusenJ 
and 13 figured in the Pathological Traiisactityns, from which 
the accompanyiEg illustration (Fig. 122) is, by permission, 
taken. It has an oblong shape, and is not unlike a middle- 
sized potato, with depressions and elevations passing irregu- 
larly over it. The upper part, which is believed to have 
been in contact with the cribriform plate of the ethmoid 
bone, exhibits coiTeapondiug delicate depressions, witli other 
deeper sulci in front, behind, and on the aides, probably for 
the passage of blood-vessels. At the lower surface is a large 
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uipple-like process, smooth throughout. This lay in contact 
with the palatine process, and it has the same dark appear- 
ance as the anterior part of the body, which presented at the 
nostril. At the base of this process is a large hole piercing 
it quite through, and allowing the tip of the little finger to 
enter it. In this lacuna was a polypoid mass which con- 
tained a nucleus of cartilage, round and flat like a small-sized 
lentil. It was this uipple-like prominence impinging upon 
the nasal process which prevented the removal of the 
tumour, without interfering with the superior maxillary bone. 
The whole bony mass, which is of a compact ivory-like 
character, weighs 1060 grains: its long diameter is nearly 
three inches, the short one an inch and two Hues, and the 



J 



OSTEOMA OF THE UPPER .lAW. 



279 



^ffllgest circmnfereuce seven inches. The microscope gives 
evidence of structnre closely resembling that of M. Miehon'a 
tumour. There are no distinct Haversian systems, hut 
abundance of lacnnse an-anged around vascular canals. In 
some parts of the tumour the characters are very much thosu 
of simple ossified cartilage, clusters of large ossified cells 
being packed closely together. 

This case is remarkable from the fact that the attachment 
of the tumour had given way, and that it was therefore 
loose in the antrum. It would have appeared to be unique 
in this particular, but for the publication in tlie Gasi-tte 
Midicah de Baris {April 20th, l S67), of a very similar case 
of non-adherent exostosis, or osteoid tumour, by M. Demar- 
qnay, of which the following are the leading features ; 

A gentleman, aged fifty-three, in good health, but the 
subject of syphilis, had a swelling of the left side of the face, 
which had existed for twenty years. It gave no incon- 
venience except the disfigurement, until six months before he 
applied to M. Demarquay, when an abscess formed aud 
burst, leaving a fistula. After this neuralgia came on, and 
other abscesses formed, rendering tlie face swollen and red. 
On examination several fistulte were found both within and 
without tlie mouth. There was evidently suppuration 
within the antrum, probably due to a sequestrum. 

At the operation, on Jan. 4th, 1 867, it was found impos- 
sible to extract the sequestrum, and M. Ilemarciuay there- 
fore removed the entire maxilla, and the patient recovered. 

The jaw showed an increase of size and density ; the front 
wall of the sinus was thrown forward, so as to present the 
segment of a sphere, and was thickened so that its resistance 
was increased. The posterior part was also enlarged, and 
had projections upon it, one of which also pushed up the 
floor of the orbit. There were numerous sinuses in various 
parts, through which pus escaped. 

On section, a white osteo-cartilaginous substance was 
found filling up the whole cavity of the antrum, but not at- 
tached to its walls. In some parts this "was of a more fibrous 
character, whilst in otliers it was dense bone. lu the centre 
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was a large fragment of bone, of a blackish colour, and closely 
resembling a sequestrum. Tliis was surrounded by some 
smaller portions, and by a cavity containing a quantity of 
pus, into which the sinuses could be traced. It was impos- 
sible to tell from which part of the wall the tumour had 
sprung. 

Considerable difference of opinion exists concerning the 
pathology of these tumours. It has been suggested that they 
are formed by the ossification of an enchondroma. In no 
case, however, have typical cartilage cells been found in any 
stage of the growth of an osteoma. Other observers look 
upon them as outgrowths from the bone, as exostoses, in 
fact. The fact that the connection between the tumour and 
the bone is so aliglit or may even be absent militates against 
this view. Tlie microscopical structure of these growths 
again is not like that of exostoses. 

It has been suggested that osteomata found in the antrum 
originate in the muco-periosteal lining, by the cells of the 
periosteum depositing calcareous salts in the mucous mem- 
brane, or in the fibrous odontomata of Eroca. 

In the absence of sufficient evidence it is impossible to 
give the preference to any one of these views, and for the 
present the question must be considered an open one. 




HAUaNANT TUMOURS OF THE UPPKK JAW. 
Sarcoma and Carcinoma. 

According to the statistics of 0. Weber, carcinoma of the 
upper jaw is much more fretjuent than sarcoma. In the 
great majority of cases collected by him the diagnosis waa 
made by the naked eye and not by the microscope, and this 
fact is sufficient to invalidate hia conclusions upon this 
point. Surgeons at the present day are unanimous in their 
opinion that the upper jaw is more often the site of sarcoma 
than of carcinoma. 

I. Sarcoma. — This is the only malignant growth which 
commences in the jaw itself. The other malignant tumours, 
the carcinomata, originate in some neighbouring epithelial 
structure, and secondarily invade the bone. It is usual, in 
dealing with sarcomata, to divide them into two main groups ; 
those originating in the bone itself, the central sarcomata, 
and those originating in the periosteum, the peripheral or 
periosteal sarcomata. 

(n) The Central Sarcomata. — These originate in the in- 
terior of the bone, and in the great majority of cases preaent 
the structure of mi/doid sarcoma. In a few cases the mye- 
loid structure may be absent or may be lai^ely replaced by 
round or oval cells, in which case it is called a rouml-cdled 
mrcanut. When the myeloid sarcoma is situated in the 
alveolar portion of the jaw, it is called a myclniil epulis, and 
this has already been described in tlie chapter on Diseases 
of the Gums (p. 236). 

The diagnosis of myeloid sarcoma in the upper jaw, in 
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aituations other than the alveolar process, is hy no mes 
The bone is slowly expanded, much as it would be by a 
cyst, or by any benign tumour. If the disease originate ou 
the exterior of the bone, or, when springing from the interior, 
if sufficient absorption of the bone have taken place to allow 
the tumour to appear beneath the mucous membrane, the 
charactenstic dark maroon colour of the tumour may be 
perceived. Cysts occasionally form iu the substance of a 
myeloid tumour, and an exploratory puncture of these may 
yield fluid in which the characteristic myeloid cells may be 
discovered microscopically. 

Myeloid disease occurs mostly before the age of twenty- 
five. Sir J. Paget ("Surgical Pathology," p. 524) quotes 
two cases of Sir William Lawrence's, occurring in the upper 
jaws of women of twenty-one and twenty-two years of age, 
the latter of which illustrates extremely well the recuiTenee of 
myeloid growths (of which there cau be no qneetion), and 
also the very curious fact that a tumour on the opposite 
side to that removed, and which presented appearances 
exactly eorreaponding to it, spontaneously subsided. The 
specimen is in St. Bartholomew's Hospital Museum. 

Fig. 123 shows a patient from whom Mr. Canton removed 
a myeloid tumour in 1 864. She was thirty-five years old, 
and the tiunour appeared to have followed a blow. It had 
been twice removed before she came under Mr. Canton's 
care, and that gentleman successfully removed the left 
superior maxilla with the tumour, a portion of which hung 
down into the pharynx. The tumour was brought before 
the Pathological Society of London, in December, 1 865, and 
the following is a description of the timiour, by Messrs. 
Bryant and Adams, to whom the specimen was referred : 
" The parts placed in our hands for examination consisted of 
the left superior maxillary bone, including its orbital plate, 
from the inferior surface of which appeared to grow a large 
tumour, which filled the cavity of the antrum, and projected 
forwards and inwards into the nasal cavity. There was also 
a second and loose portion, the size of a walnut, which 
appeared to have been broken off during the operation, and 
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3 Baid to have projected posteriorly towards the pharynx. 
The exterual wall of tlio antrum was not expanded so fully 
as is usually found in tumours of the antrum. The tumour, 
which hod been some time in spirit, was of a firm fibrous 
nature and irregularly lobulated, and it had a dense capsule. 




On section, the structure presented a large amount of 
fibrous tissue, aiTanged iu a curvilinear form, intermixed 
with other tissue not easily broken up. Microscopically 
examined, the tumour consisted of an ahundauce of fibrous 
tissue, which formed the stroma, containing in its meshes 
innumerable cells, generally of a circular or ovoid form, 
varying from two to three diameters of a blood-corpuscle, 
and some of a still larger size. The cells were all nucleated, 
nsnally containing several nuclei, and frei(ueutly presenting 
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a granular appearance. Largu compound cells i 
dant in tlie posterior and softer lobe of tlie tumour, and a 
few elougat«d cells were seen amongst the fibrous tissue. 
These large compound cells presented very much the ap- 
pearance of the poly-nucleated cells met with in myeloid 
tumours."- — Transactions of the Pntlioliyficai Society, VoL xvii. 

The subsequent history of this patient is given as follows 
in the Lancet of January 26th, 1S72, and it is remarkable 
that the tumour on one side should have had a character 
differing from that on the other : "InJune, 1871, she again 
presented herself at the Charing Cross Hospital with a large 
tumour filling up the antrum of the right upper maxilla, 
and extending forwards, causing a projection of the upper 
lip. Mr. Canton accordingly removed the remaining upper 
maxilla. The operation was perfectly successful, and pre- 
sented in itaelf no points of particular interest. The edges 
of the incision were brooght together with silver satures, 
and no dressing of any kind was used, the mouth being 
simply kept perfectly clean and sweet by the frequent use 
of Condy's fluid. Within a week of the operation she left 
her bed, and within three weeks she was discharged from 
the hospital. Five months later the patient wrote to say 
that she had enjoyed perfect health since she had left the 
hospital. On microscopic examination the tiunonr proved 
to be simply fibrous. It had been growing for a year 
before removal. Notwithstanding that a great part of the 
framework of the face had been taken away, and that a 
portion of the orbital plate was removed at both operations, 
there was remarkably little deformity of the face. The 
patient had lost all power of muscular expression, but 
beyond this there was nothing to attract attention, except a 
slight falling in of the upper lip on the right side. There was 
no falling in of the nose, the raphfi of what was the roof 
of the mouth deriving great support from a firm pseudo- 
palate, which had formed of cicatricial tissue after the first 
operation. Tlie cicatrices of the incisions were scarcsely 
noticeable, as they followed ihe natural lines of the face," 

Mr. Canton also obliged me with the portrait and history 
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of a case of still more niarkeJ myeloid disease of the upper 
jaw, which was also under liis care. The patient was fortj-- 
six years of age, which is decidedly advanced for the disease, 
and the tumour grew with unusual rapidity. Mr, Cauton 
removed the jaw in Dec. 1 866, and I had the opportunity of 
seeing the patient in Jan. 1 867, when he was quite well, but 
had atill a small iistidous opening on the face. Dr. Tonge 
carefully examined the tumour (which is preserved in the 
Museum of Charing Cross Hospital), and has kindly fur- 
nished me with the following report npon it and upon thu 
microscopic appearances it presented : " The tumour was 
about the size and shape of a large hen's egg that Iiad beeu 
flattened slightly in the transverse direction, and measured 
(after being in moderately strong spirit for some days) about 
two and three-quarter inches in length, from one and three- 
quarters to two inches transversely, and about one and a 
half inch in thickness. It was of firm consistence through- 
out, and on section presented a wlutish appearance, with 
a small pink patch or two. and a whitish, creamy-looking 
juice could be scraped from the cut surface. The micro- 
scopical appearances of a portion of a thin section of the 
tumour, that had been preserved in glycerine and coloured 
with carmine, are represented in the accompanying drawiuy, 
which was taken with the aid of the camera lucida. The 
fibrous element was much leas abundant than the cellular, 
and consisted of white iibrous tissue, with numerous fine 
curling fibres of yellow elastic tissue, and many small oval 
and rounded nuclei were imbedded in the fibrous structui'e. 
The greater portion of the tumour seemed to be composed 
of cells. These were mostly of an irregularly-rounded form, 
often with pointed processes, and some shut tie -shaped and 
spindle-shaped, of a somewhat trapezoidal form, were not 
uncommon, while a few cells presented the character of 
those distinctive of myeloid tumours. All the cells con- 
tained one, and often two, very large and generally oval 
nuclei, with one, two, or three nucleoli, and a variable 
number of oil globules. The myeloid cells observed were of 
irregular outline, and contained from three to five nuclei. 
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with siDglo or double nucleoli — one very large cell 
taiaed six nuclei. 

" These cells were not very numeroua, but appeared auflS- 
ciently so to justify the application of ' myeloid ' to the tumour, 
though, to the naked eye, and on a superficial microscopical 
examination, it presented many of the appearances of cancer." 

In the Museum of the College of Surgeons are two speci- 
mens consisting of the two superior masillaa of a woman, 
aged twenty-one, which were given me by Messrs. Andrews 
and Coates, of Salisbury, who removed them. The left upper 
jaw has been macerated, showing a calcified tumour springing 
from the anterior part ; the right jaw has a growth involv- 
ing the anterior portion and extending into the nasal fossa. 
The growth in these cases was regarded by the operators as 
an example of scirrhus, but I am enabled by the kindness of 
Dr, Lush, of Weymouth, to correct this statement, by a record 
which he has of the microscopic details observed when 
the tumours were recent, as follows: "A section showed 
numerous spheroidal cells with one, two, or more nuclei, 
free matter and some compound cells." The tumour should 
therefore doubtless properly be regarded as myeloid. 

The history of the patient is the following : Jane F., 
aged twenty-one, was admitted into the Salisbury Intirmarj-, 
July 24th, 1858, for a tumour of the left upper jaw. 
The operation of removal of the left upper jaw was per- 
formed by Mr. Andrews, and she was mode an out-patient 
Aug. 28th, 1858. She was readmitted on Oct, rst, 1859, 
under Mr. Coates, having a fortnight before perceived a small 
growth occupying the edge of the alveolar process at the site 
of the left upper incisor, which became rapidly exqtiisitively 
painful,and involved the alveoUisof the right side, and also the 
upper lip. Mr. Coates removed the remaining right superior 
maxilla under chloroform, Oct. I3lh, 1859. The portion of 
the lip covering the small tumour (which was about the size 
of a hazel-nut) was also removed, and found to be infiltrated 
with disease. The patient was discharged cured Nov. 5th, 
1859, and was in perfect health in 1866. 

Vascular tumours, closely resembling erectile 
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in other parta of the body, have beea occasionally met with 
ia the upper jaw. 

There is uo doubt that the great majority of pulsating 
tumours of bone are examples of very vascular sarcomata, 
and the question naturally arises whether certain vascular 
tumours, met with in the upper jaw, which have hitherto 
been regarded as non-malignaut, ought not to be classed 
among the sarcomata. 

It must be remembered that these vascular growtha of 
the upper jaw were described many years ago, before the 
methods of dit^nosis employed at the present day were 
available. Of recent years no such growths have been met 
with, or if they have, they have been regarded as vascular 



Mr, Listou, in 1841, successfully removed a specimen of 

the kind, which is preserved iu University College, from a 
young man, aged twenty-one. The tumour was of more 
than three years' growth, and projected into the nares and 
pharynx, forming a tumour beneath the cheek ; but the 
preparation shows that the alveolus and all the lower and 
anterior part of the maxilla were not involved in the disease. 
The tumour was not painful, but frequent haemorrhages 
had taken place from its surface. The case will be found 
in the Lancet, Oct. 9th, 1 84 1. Mr. Listen removed the jaw, 
cutting completely beyond the disease, and remarks con- 
cerning it {Lancet, Oct. 26th, 1S44) : "It was a curious- 
looking tumour, and it> struck me that it was of a fibrous 
character, not growing from the jaw, but involving it. Mr, 
Marshall some months afterwards discovered that the whole 

mass was erectile You will see that it is as complete 

and beautiful a specimen of an erectile timiour as any that 
I have yet shown you." 

The tumour, which is in the Museum of University Col- 
lege, is described as follows in the catalogue by Mr. Marcus 
Beck : " A large tumour of the pterygo-maiillary fossa re- 
moved with the upper jaw. The specimen includes the whole 
of the maxilla except a narrow atrip of its palatine process, 
and small portions of the nasal and malar processes, the 
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whole of the lower part of the palate bone, and the lower 
portions of both pterygoid plates of the sphenoid, and the 
inferior turbinated bone. 

" The tumour, which measures about three inches in the 
antero- posterior direction, has grown from the posterior 
surface of the maxilhi, and filled the spheno-maxillary and 
lower part of the temporal fosste, and has passed far back- 
wards under cover of the ramus of the inferior maxilla so as, 
on the inner side, to have projected within the pharynx ; 
and from the anterior part of the tumour a portion has 
grown forwards beneath the hard palate into the mouth. 
The posterior half of the tumour is deeply cleft into lobes. 
On the inner aspect of the parts a piece of the tumour has 
been cut away ; the divided surface has a uniformly open, 
cavernous structure, like that of the corpus spongiosum 
penis, the meahes of which are nowhere occupied by a solid 
substance, and probably allowed of the circulation of blood 
through them. The tumour is everywhere bounded hy a 
dense layer of fibrous tissue. The cavity of the antrum is 
entirely unaffected." 

M. Gensoul also met with an erectile tumour springing 
from the antrum, in one of the cases from which he success- 
fully extirpated the upper jaw. 

llr. Butcher, of Dublin, lias described (" Operative and 
Conservative Surgery," p. 249) a case of successful removal of 
the right upper jaw, on account of a laT^e fibro- vascular 
tumour springing from the antrum of a lad of sixteen. Nine 
months before admission be had had a polypoid growth re- 
moved from the nostril, giving rise to severe hafmorrhage. It 
reappeared in a mouth, and increased, so that when he came 
under Mr. Butcher's care there was considerable deformity 
of the face, and the nostril was fiEed with the tumour, which 
projected behind the soft palate. After the boy had been 
in hospital a few days the tumour suddenly increased with 
great rapidity, and interfered so much with respiration and 
deglutition that Mr. Butcher at onco removed the jaw, and 
the patient made a good recovery. 

The following is the description given of the tumour: 
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" The structure of tlie tumour presented iiianj iuteresting 
peculiarities. Its attachment and origin sprang from the 
outer part of the aatruin. Not only was it incorporated 
with the lining membrane, hut it likewise implicated the 
osseous wall. The surface from which it sprang in the 
recent state was softened, vascular, and pulpy, the upper 
surface of the tumour was lobulated where it encroached 
upon the orbit, and elevated its floor ; the lobules were of 
various sizes — some very small, hut each consistent in struc- 
ture, and invested by a dense capsule in a similar way to the 
larger masaes of the growth. The untire tumour waa re- 
markable for its great vascularity, which waa more parti- 
cularly confined to the posterior and upper surface ; while 
on section the structure waa dense by comparison, pale, 
eminently firm, and partaking of a fibrous matted nature. 
This integral arrangement was very manifest under close 
examination with the microscope, and cleared away the sus- 
picion which, on superficial inspection, miglit Iiave been 
created of encephaloid disease being the synonym most 
applicable to the growtli. There was a total absence of all 
nucleated cells, either globular, caudate, or spindle-shaped ; 
and, above all, the section of any part only yielded a minute 
quantity of serum or blood on pressure, and not the true 
succus of cancerous tissue. The tumour, though destructive 
to the neighbouring parts by pressure, yet did not appro- 
priate or incorporate them in its structiire. This peculiarity 
of non-malignant growths was strikingly manifest in the 
present instance ; for, hy pressure producing interstitial ab- 
sorption, the cancellated structure of the ethmoid and infe- 
rior spongy bones was attenuated and removed ; and by the 
same process the vomer was detached from its position — a 
few shreds of it being spared and hanging loosely on the 
sinistral surface of the tumour. The vascularity of the 
growth, though remarkable on the surface, yet did not per- 
meate its texture ; hence a tendency to degenerate by 
assumed depravity of action was lessened. Again, the vas- 
cularity of the surface will readily account for the repeated 
and profuse losses of blood — a point of great practical value 



290 MALIGNANT TUMOURS OF THE L'l'PEIt JAW, 

because placing the surgeon on his guard as to the imp* 
ance which should be attached to those repeated losses, in 
constituting a diagnostic feature confirmatory of malignant 



(J) The Pei-iosteal Sarcomata. — These are nearly always 
either spindle-celled or round-celled sarcomata. It is very 
rarely that a myeloid growth originates in the periosteum, 
but they have been met with. 

The Spindlf-celli'd Sin-voDia is of frequent occurrence in 
the upper jaw, forming many of the specimens formerly 
indiscriminately named " osteo-sarcoma." It is usually of a 
yellower colour than the fibrous tumour and of softer 
consistence, and on section it exudes a serous fluid. The 
spindle-shaped cells are often of great length and size, and 
each cell contains one or more oval nuclei, the intercellular 
substance being homogeneous. 

Under the name of "albuminous sarcoma," Mr. Liston 
has described a case which appears to be of this kind, in the 
Lancet, Nov. 26th, 1836, which proved fatal after removal 
of the tumour. The patient was twenty-four years of age, 
and the disease appeared to have originated in a blow, 
and grew with tolerable rapichty. The tumour, which is 
preserved in the College of Surgeons' Museum, is oval 
in form, its chief diameters being about three inches by two 
inches, and contained spaces in which was a glairy fluid, 
coagalable by heat- Mr. Lane successfully removed, in 1 iJ6 1 , 
huth upper jaws, together with the vomer, &c., which were 
involved in an "albuminous sarcoma," from a man, aged 
forty-eight, whose case will be found in the Lancet, Jan. 2 5 th, 
1 862. The tumour implicated both superior maxillary bones 
and filled both nostrils. It formed an extensive convex 
irregular swelling in the mouth, which pressed down the 
tongue. Very little bony material could be distinguished 
in the position of tlie palatine processes of the maxillary or 
palate bones, and the growth which occupied their place was 
soft and elastic, and was ulcerated in two or tliree spots, of 
the size of a fourpenny-piece. The growth first showed 
itself within the left nostril tliree or four years previously, 
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preseniiug the appearance of a nasal polypus, and was 
removed three times. 

lu the same number of the Lancet ia the report of a case 
of tumour, alao removed by Mr. Lane, from a child or nine 
years, which presented much thfl same characters. Tlie 
report states that portions of the growth, placed under the 
microscope, presented th^ characters of a fibro-imeleated 
structure, being composed of minute libres, in which wero 
disseminated numerous small oval nuclei about the size of 
blood globules, measuring from the four-thousandth to the 
three- thousandth part o( an inch in diameter. 

In the Lamd for August 3 ist, 1S61, ia the report of a 
remarkable case of fibro-cellular tumour of the jaw, under 
the care of Sir William Fergusson, in which the patient was 
the subject of two tumours, one situated in tlie right cheek, 
the other in the antrum and root of the mouth. The 
growths were, however, perfectly distinct from one another, 
and both were removed at a siugle operation, which was 
attended with the best results. Sir William Fergusson had 
seen the patient twelve months before, and the disease then 
presented so malignant an aspect that he dissuaded her from 
undergoing any opeiBtion, (Some months later, the disease 
in the mouth was found to be an ulcerated, sloughy-looking 
mass, and the finger could be readily passed alongside of it 
into the antrum, I'erceiving that its progress had been slow, 
and that it was within the reach of surgical aid, he thought 
he would give her a chance of relief, more especially as there 
was no development of disease in any other situation, and 
the tumour in the cheek was quite distinct from that in 
the jaw. 

Tlie report states that the softer part of the disease 
appeared, on microscopical examination, to consist mainly of 
a fibro-granular matrix, containing numerous corpuscles, 
round, regular, of uniform size, granular, and witli no appear- 
ance of nuclei. The much finner tumour of the cheek 
contained corpuscles of a similar character, with a large 
proportion of the fibrous element. 

The tendency to ulceration which was exhibited in this 
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case is a marked feature of this foiin of disease, and ntA 
unfreqiieiitly leads to difficulty in solving the question of 
malignancy. It is seldom thiit, in the case of the upper jaw, 
the skin becomes involved in the disease, but in the lower 
jaw this frequently happens, ajid large fungous protrusions 
occur which may be mistaken for open cancer. The history 
of the case, together with the absence of any enlargement 
of the lymphatic glands, is siifticient to mark the nature of 
the growth. 

Ossification frequently takes place in spindle-celled 
sarcomata, and when this is the case the terms ossifying or 
osteoid sarcoma or osicD-siirc'ima are often employed. 

It is very rare for fatty degeneration to take place in 
sarcomata ; so rare, indeed, that it is not mentioned by 
most authors. 

In his work on the " Diseases of the Bones " (p. 283), 
Mr. Stanley mentions " fatty " tumours of the superior 
maxilla. He refers (p. 104) to a specimen in St. Bartho- 
lomew's Hospital Museum, of which the following is the 
description : 

" Sections of a tumour which occupied the situation of the 
superior maxillary hone, and was removed by operation. 
The whole of the natural structure of the superior maxillary 
bone has disappeared. The mncoits membrane which covered 
the palatine surface of the bone extends over a part of the 
tumour. The morbid growth consists of a moderately firm 
fatty-looking substance, with minute cells and spicula of bone 
dispersed through it. 

" From a man, aged forty-six. The disease returned after 
the operation, and the patient died in consequence of hfemor- 
rhage from ulceration of the internal carotid artery, which 
became involved in an extension of the disease." 

This, as far as can be judged, would appear to have been 
an example of spindle-celled sarcoma or osteo-sarcoma, which 
had undergone fatty degeneration ; and the same may, I 
imagine, be said of the cases referred to by Von Siebold as 
osteo-steatomati. 

Chondrosarcoma, in which spindle or round-celled sarco- 
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inatous elements are mixed with the cartilage forming the 
bulk of the tumoiir, occurs occasionally in the upper jaw, and 
is apt to be followed by secondary deposits in the lungs, 
this clinical fact distinguishing it from the ordinary enchon- 
droma. lu 1879, I was consulted respecting a young lady 
who, two years before, had had removed from the floor of 
the orbit a small growth which grew from the orbital plate 
and displaced the eyebalL The growth recurred, and when 
I saw the patient both nostrils were completely blocked ; 
there was slight bulging of the antrum, and nobbly swellings 
of the size of a sixpence on the rapht; of the hard palate on 
the left side, and another on the right side of the palate. 
The frontal bone also seemed affected. I advised against an 
operation, but another surgeon removed the upper jaw, and 
was unable to take away the whole of the disease, which 
proved to be chondro-sai-coma. 

The Roand-ctUed Sarcoma, medullary, or encephaloid 
sarcoma is of frequent occurrence in the upper jaw, and 
from its vascularity and rapidity of growth it has often been 
mistaken for medullary cancer, which in its clinical history 
it closely resembles. In the majority of cases the disease 
begins in the antrum, for the protruding masses, which are 
found in the nose or mouth, are but secondary 10 a formation 
within that cavity. One of Mr. Listen's cases is conclusive 
on the point, the preparation bemg preserved in the College 
of Surgeons, with the following description : " The greater 
part of a left superior maxillary bone, with a tumour 
formed in the antrum, removed by operation, Tiie tumour 
measures about two inches in its greatest diameter, and 
projects forwards over the right canine and bicuspid teeth. 
It is pale, soft, and homogeneous, and the surface of its 
section is like that of brain. At the upper part its tissue 
is broken, and was mixed with blood ; in its recent state it 
was more bndn-like. The patient, William Thomson, was 
sixteen years old. The disease had been observed for two 
years. He had often sufl'ered pain in the situation of the 
first molar tooth, which had been in a decayed state for a 
considerable time previous to his discovering any swelling 
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of the cheek. During Llie two months preceding the 
operation the tumour had grown rapidly. Three years and 
a half after its removal the patient was in good health." — 
See Listen's paper, Mciiko-CMrurgkal Transactions, vol. xx. 
In this case, which was fortunately suhmitted to operation 
at a very early period, the disease was still coutinod to the 
antrum, and the removal of the jaw therefore included the 
whole of it. Unfortunately, in too many cases the disease 
is much more advanced before it is brought under the 




Dotice of the surgeon, when therefore the possibility of 
complete extirpatifju is much reduced. 

Round-celled sarcoma of the jaw closely resembles the 
same disease in other parts of the body, rapidity of growth, 
with softness, and a tendency to fungate on the part of the 
tumour itself, being the main characteristics. The directioD 
which the disease takes, and the effects therefore which it pro- 
duces, will varj' in diH'ereut examples. Frequently it forms 
a considerable projection on the cheek, causing epiphora from 
closure of the nasal duct, and udema of the lower eyelid ; 
and in the later stages enlargement of the facial veins, 
witliout tlie least invasion of the hard palate, and with but 
slight interference with the nostril. Tho specimen of 
medullary sarcoma represented in Fig, 124 (College of Sur- 
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geous' Museum), illustrates the i»int, a large tumour being 
developed externally. The patient was a man, aged forty- 
four, who came under the care of Mr, Craven, of Hull, in 
1863, with a large rounded tumour of the right cheek, of 
the size of an orange, extending from the external process of 
tlie frontal bone and zygoma abo\'e, to the angle of the 
mouth below (almost completely closing the right eye), and 
from the side of the noae to the ramus of the lower jaw. 
The colour of the integument was natural, except at the 
upper part below the eye, where it presented a ratlier livid 
appearance, and several veins, not of large size. It was 
very firm to the touch, but elastic, especially at the outer 
part. Pressure and handling caused little or no pain. The 
interior of the mouth on the right side, from the alveolar 
process (which was concealed by the growth or embraced in 
it) to the inside of the distended cheek, presented a large 
excavated sore of a greyisli sloughy a-spect and fcetid odour. 
This part of the tumour was softer to the toucli than that 
which showed itself externally. It did not encroach on the 
palate, which was of the natural width. There were no 
enlarged glands beneath the jaw. The patient seemed a 
pretty liealtby man. The tumour had been growing seven- 
teen weeks. Mr. Craven excised the tumour, and the patient 
made a good recovery, but died fifteen months afterwards 
from a recurrence of the disease. Tlie tumour (Fig. 124) 
was rounded and lobed, especially that part which occupied 
the pterygo-maxillary fossa, and was firm on section. The 
cut surface was smooth, becoming slightly granular after 
prolonged exposure. To the naked eye the tumour had the 
appearance of a malignant growth. Under the microscope, 
tlie juice scraped ofl' the cut surface showed no fibrous 
element, but simply a mass of apparently broken-up cells 
and granular matter. 

On the other hand, the disease may at an early period 
involve the alveolus and palate, or the nose, and it is these 
cases which are sometimes attributed to the presence of de- 
cayed teeth, or are mistaken for ordinarj- nasal polypi. Of 
this, a preparation which is shown in Fig. I25i ^^'^ which 
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WM also from a patient of Mr. Craven (to whom I was 
indebted for both valuable preparations), is an instance. 
Here the disease showed itself first in the gums, where it 
formed a fungating mass, and soon obstructed the nostril. 
This last symptom was due to a fungus, almost papillary in 
appearance, which springs from the nasal surface of the 
tumour. Mr. Craven removed the tumour in March, 1866, 
bat within a year the disease returned and proved fatal. 



Fto. I2S. 




The disease may extend across the median line and 
involve portions of both maxillie, especially the palatine- 
plates. This is not necessarily a bar to operative inter- 
ference, provided other circumstances are favourable, but 
when the disease exhibits the appearance sEiown in Fig. 1 26 
the case is obviously one beyond the aid of surgery. The 
patient, aged twenty-four, was sent to me in January, 1 868, 
by Mr. Harding, to whom he had applied for the extraction 
of some teeth, thinking to obtain relief thereby. Four and 
a half years before be had got a blow on the face from a 
cocoa-nut, which broke the left canine tooth, and, a year 
before I saw him, the left side of the face swelled up, but 
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subsided again. In August, 1 867, he first noticed 3 gi-owtL 
below the left eye, which rapidly incrensGd, but even before 
this the interior of the month was tender, and felt awolleu 
and soft to the touch. He had good advice in the 
country, and aubseiiuently was in a London hospital, but 
operative interference wa3 declined by the sui'geou under 
whose care he was. Wlien I saw him, some months later, 
there was a large soft tumour of the left upper jaw, and a 




n 



smaller one on the riyht side, which had appeared about 
four weeks before. The nose was considerably projected by 
thesu, the left nostril being completely blocked and the right 
slightly so. The al^'eolus was very promiflcnt, so that the 
incisor teeth sloped backwards, and there were soft ; 
of disease on each side of the palate. Within a week or 
ten days of my seeing the patient the lymphatic glands 
in the neck had become enlarged, particularly on the right 
side, where a considerable tumour existed. This melan- 
choly case was obviously totally unfitted for operation at 
the time I saw it, whatever might have been its prospects 
at an earlier date. I could therefore hold out no hope of 
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alleviation to the imforlimate patient, who returned to the 
country. 

Hound-celled sarcoma occnsicmally involves both upper 
and lower jaws, beginning, I believe, mostly in the upper 
and extending to the lower. Fig. 1 27 shows a good instance 
of this in a man who was under my care in 1877, with an 
enormous swelling of the left side of the face. I ventured, 
under chloroform, to introduce my finger into the month to 




explore the extent of the growtli, but I found it so exten- 
sively attached to botli upper and lower jaws that removal 
was clearly impossible, Tlie examination gave rise to 
sharp haemorrhage, due to the great vasculai'ity of the growth, 
and this was checked with some difficulty with the per- 
sulphate of iron. 

I met with the same implication of the lower jaw, though 
to a leaser extent, in a lady, from whom I removed the upper 
jaw in consultation with Dr. C'lesnr. In this case the coronoid 
process was involved and was removed with bone-forceps, 
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but reeiirrence of the disease took place and tlie patient did 
uot survive the operatiou four months. 

2. Cannjwma . — The variety of cancer that occurs in the 
upper jaw is always epithelioma, which may occur in two 
forms, the aquamous and the columnar. The former, which 
probably always begins in the giim or palate, has already 
lieen described in connection with the antrum, ipithdioma 
iiri<branl (see p. 167). Squamous epithelioma of the upper 
jaw may be present without the characteristic invasion of 
the antrum. The rapidity of the growth in such cases is 
well illustrated by a patient I attended with Mr, Sams, of 
Hlackheath, in the latter part of 1871. Alady.aged fifty- 
two, had noticed a small growth in the gum of the left 
upper jaw, which gradually overlapped the hard palate. 
This was removed by another sui'geon in May, 1 8 7 1 , but the 
gi'owth reappeared almost immediately. In November I 
found a fungus-looking nmss involving the greater part of 
the left half of the hard palate, the bone of which was 
absorbed, aud bulging up beneath the cheek. I removed the 
left half of the hard pahite, with the whole of the growth, on 
Xovember 24th. In ten days the growth reappeared on the 
apparently healthy section of the hard palate and also in 
the cheek. A fortnight after the first operation I therefore 
again operated very freely, applying, as on the former 
occasion, a strong solution of the chloride of zinc to the 
entire wound. Again, within ten days, the disease re- 
appeared and rapidly filled up Che cavity left by the opera- 
tion, blocking the nostril and mouth, and eventually autfo- 
cating the patient in her sleep, on December 29th. 

Even when the disease is far advanced, however, so thai 
the tissues of the face and mouth are much involved, it 
is sometimes possible for the surgeon to give relief, if 
not permanent cure, by completely excising the morbid 
structures. 

A case illustrating the advantage of operating in cases of 
epithelioma where a cure cannot be hoped for, was under my 
care during 1882—3. A lady, aged fifty-two, was sent to me 
in March, 1882, by Sir Spencer Wells, with the following 
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history : A montli before ChriBtinas, iSSi.ahe had noticed 
a swelling of the left cheek, am! when I saw her had a 
uniformly elastic swelliDg involvinf,' the left upper jaw, and 
spreading up the margin of the left orbit. The akin was 
tense and reddened, but not involved apparently, and the 
palate was healthy. I recommended removal, with the 
view of prolonging life, and in this view Mr. Erichseu 
coincided, but two eminent surgeons had given a contrary 
opinion. 

OnMarch 24th I turned back a flap of the cheek, and found 
the tumour well covered with fascia and the skin healthy. 
I opened the temimral fascia, so as to isolate the growth 
behind, and divided the zygoma afterwards, clearing the 
malar bone, and sawing the external angular process of the 
frontal bone. The palate ^vas then sawn through, and the 
jaw readily removed. The remains of the hard palate were 
removed wilh bone-forcepa quite up to the pterygoid process, 
which was healthy, and the parts were freely cauterized to 
make doubly sure. The patient made a good recovery, and 
left town much reheved on April 19th. 

In September I saw her again, wheu there was an epi- 
theliomatous fungus at the outer angle of the wound, 
measuring i^ inches across. No glauds were enlarged, and 
the patient's health cimtinuedgood. On September 28th, I 
removed the growth and surrounding akiu freely with 
PaqueUn's cautery, and applied chloride of zinc paste. The 
mouth and cavity left by removal of the upper jaw were 
quite healthy, but the mouth could not be opened freely 
because the surface of the tower jaw had become involved 
by the disease in the cheek. On October loth a recurrence 
of disease at the bottom of the othei'wisc liealthy wound was 
noticed, and the caustic paste was re-applied. 

In November the patient returned with one small spot of 
epithelioma at the bottom of the wound, involving the 
mucous membrane of the mouth. This was thoroughly 
destroyed with caustic paste, and the parts were quite sound 
when the patient went home. In February, 18S3, there 
was a fresh recunence iu the check, but the patient was too 
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weak to Ijear treatment, and she died in April, having sur- 
vived the (irat operation more tliaii a year in comparative 
fomfort, and with no formidable extorual tumour. 

Columwtf EpitJielmna. — This variety of carcinoma always 
begins in the antrum, which it often fill?, and then 
secondarily involves the palate ; or it may attack the 
onter wall only of the antrum, and then protrude on the 
face, Occun'ing usually in patients over forty years of age, 
the disease begins very insidiously, the patient complaining, 
perhaps, of neuralgia or of uneasiness in the face, but of little 
more. Wlien the antrum has l^ecome distended, the epithe- 
lioma is apt to involve the palate by absorption and 




eventual fuugation, and tlien protrude into the nostril and 
orbits. 

A case, which I believe to be of this nature, was brought 
to me by Dr. Whitmarsh, of Hounslow. The patient was 
a gentleman who, two years before, had perceived some 
growth in the right nostril, which gave no pain, but kept up 
a constant discharge, especially at night. In the early part 
of the year this had been removed in part by a surgeon, and 
since then the discharge had much increased. There was a 
fungous growth in the right nostril, and the whole right 
maxilla was swollen and discharged thin pus at one or two 
potiits near the eye. There was a fungus-looking growth 
. in the molar region, and a probe passed by its side into the 
antrum. 

I removed the disease on September 23rd, clearing away 
the whole of the growth, which was very friable, and 
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leaving the posterior wall of the antrum and the infra-orbital 
plate untouched. In the course of the operation I found a 
distinct polypoid growth filing the posterior nares, which I 
removed The patient rallied well from the operation, but 
unfortunately got congestion of the lungs and died on the 
fifth day. 

The preparation is in the College of Surgeons' Museum, 
and the appearance of a part of the disease is shown in 
Fig. 128. It will be seen that the interior of the antrum 
is covered with a remarkable papillary or villous growth, 
resembling some forms of cauliflower excrescence. 

In 1888 I saw with Dr. Brace a gentleman aged sixty, 
who had been treated for a persistent discharge from the 
nose and a gum-boil. I removed the upi>er jaw, and the 
preparation, in the College of Surgeons' Museum, shows the 
epitheliomatous disease to have been entirely confined to the 
cavity of the antrum, though protruding into the middle 
meatus. Nevertheless, the growth rapidly recurred in the 
parts behind the jaw and eventually destroyed the patient. 



CHAPTEK XVIII. 

DIAGNOSIS AND TREATMENT OF TUMOURS OF THE UPPER JAW. 

Diagnosis, — The diagnosis of tumours of the upper jaw is 
by no means simple. Even the distinction between fluid 
tumours due to cystic enlargement of the jaw and solid 
growths, is, as has already been pointed out, not always 
easy ; and it is still more difficult, and in some cases im- 
possible, to decide as to the malignancy or otherwise of a 
tumour previous to its extirpation. 

The fibrous, cartilaginous, and osseous tumours are all of 
slow growth, painlesS; and more or less hard to the touch. 
They do not afifect the general health, nor do they show any 
tendency to involve the surrounding tissues or the skin, 
except by mechanical interference. The fibro-sarcomatous 
and myeloid tumours are more rapid in their growth, and 
softer than those already mentioned ; both are more vascular 
in appearance at points where they are covered only by 
mucous membrane. They occasionally ulcerate, but do not 
fungate, and may, under these circumstances, discharge 
blood in considerable quantities. The meduUary-sarcoma- 
tous and epitheliomatous tumours are the most rapid in their 
growth, and their tendency to involve surrounding structures 
is early manifested. The softness and tendency to fungate 
are the chief characteHstics of medullary sarcoma and 
epithelioma, but these must not be relied on too implicitly. 
This last variety is ordinarily more painful than the others, 
the patient frequently complaining of neuralgic or gnawing 
pains in the head and face. 

In examining a case of tumour of the upper jaw, a careful 
inspection should be made of the face, mouth, and nares. 
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The consistency of the projection beneath the cheek should 
be tested with the finger both outaitie and inside the cheek 
itself. The condition of the hard and soft palate should be 
particularly investigated, and llie tinger should be carried 
behind tlie soft palate, if there is any suspicion that the 
tumour extends towards the posterior uares. The reinovnl 
of a tooth may assist in the diagnosis, either by evacuating 
fluid, or by bringing away with it a small portion of growth, 
which may be submitted to microscopic examination. The 
condition of the nostril will require especial examination, 
particularly in those cases where the disease shows itself at 
an early period in that cavity, and doubt arises as to its 
nature. The careful introduction of a probe whilst a gooil 
light is thrown into the nostril, will enable the surgeon tu 
decide whether the tumour is merely a polypus springing 
from the turbinate bones, or whether it is a portion of an 
antral tumour showing itself in the nostril, or possibly some 
growth springing from the base of the skull and simulating 
maxillary disease. 

Progiwm. — But little can be hoped from medicine in the 
treatment of tumours of the upper jaw. The application of 
iodine has been said by Mr. Stanley to have effected the 
removal of a small enchondroma, and no hanu will be done 
by resorting to such measures and to the internal adminis- 
tration of absorbent medicines for a short time, whilst the 
progress of the disease is watclied, provided no chemical 
agent be applied to the growth itself, by which it might be 
irritated or caused to inflame. Keraoval by surgical opera- 
tion is, however, the only effectual means of treatment, and 
the sooner an operation is undertaken the better in all cases, 
since even a benign tumour may, by its size or by its attach- 
ments, put a patient's life in danger if allowed to grow 
unchecked for a series of years. In malignant disease the 
only hope for the patient is early and complete removal, 
whilst the disease is eoufined to the bone and before the 
surrounding stnictures have become affected. 

Operations on i/ie- Upjx'r Jaw. — From early times portions 
of the upper jaw, and particulariy the alveolus, were occa- 
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dionally Temoved on account of some disease, and \vitli more 
or less permanent success. Mr. Butcher, who lias labo- 
riously investigated the subject, puts the earliest case in 1693, 
the operator being Akoluthus, a physician at Breslau. De- 
aault, Garengeot, Jourdaiu, and others in the last century 
removed growths from the jaw, gouging them out with 
chisels with partial and temporary success ; and Dupuytren 
especially advocated this mode of treatment in his Z/'fOTw 
Oraies, and frequently practised it, removing in this manner 
the greater part of the upper jaw in 1824. Charles White, 
of Manchester, appears also to have successfully operated on 
a patient, from whom he removed, piecemeal, nearly the whole 
of tlie upper maxilla during the last century. 

The late Mr. John Lizars, of Edinburgh, appears to have 
been the first to propose removal of the entire superior 
maxilla as a whole in 1826, when, in his " System of 
Anatomical Plates," he showed how, anatomically, it would 
be possible to remove the bone without injury to important 
and vital parts, and recommended the previous deligation 
of the common carotid artery, with a view of preventing 
hiiemorrhage. Mr, Lizars did not have an opportunity of 
carrying his proposition into effect until December, 1827, 
when, notwithstanding the ligature applied to the carotid, 
the hafimorrhage was so fearful as to necessitate a discon- 
tinuance of the operation {Lancet, 1829—30). M. Genaoul, 
of Lyons, had, however, forestalled Mr. Lizars quite inde- 
pendently and without being aware of his proposition, for 
in May, 1827, he removed the entire superior maxiUary 
bone, with a part of the palate, from a boy of seventeen, on 
account of a lai^e fibro-cartilaginous tumour. The incision 
employed by Gensoul was a vertical one from the corner 
of the eye to the lip, joined midway at right angles 
by a transverse incision, which was again met by a small 
vertical incision ascending to the malar bone. By the 
employment of the mallet and cliisel the jaw, with the 
tumour, was dislodged and removed by the division of the 
palate. Although the carotid was not tied the haBmorrbage 
was not very great, and the patient recovered. — {Lettre 
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Chintrgicai-c siir quclquea Maladies Graves da Sintis Maxillavn, 
par A. Genaoul). 

Mr. Syme operated eucceasfuUy in May, i%2g{Edi'nbiirgh 
Medical mid Surgictd Jbarmd, 1829), and Mr, Lizara also 
operated again in 1829, for a medullary tumour, which was 
completely removed with the exception of a small portion 
attached to tlie pterygoid processes. The patient had become 
quite convalescent, when she died suddenly on the nine- 
teentk day {London Med.ical Oaseite, vol. v, p. 92). His 
third and successful operation was in 1830 {tancd, 1829- 
30), and from that time removal of the upper jaw became 
an established operation in surgery, Mr. Lizars used an 
incision across the cheek from the angle of the mouth to the 
malar bone, or wlien the tumour was very large, employed 
in addition aa incision through the lip into the nostril, with 
a vertical cut at the malar bone. With the saw and bone- 
forceps the m^illa was separated from its attachments and 
removed, 

Lizars' example was followed by most of the leading 
surgeons of the day, but Mr. Listen requires especial notice, 
since he performed some of the earliest and most important 
operations of the kind, and in Ids essay, which has been 
frequently referred to (Mcdico-Chinirgical Transactiona, 
vol xx), brought the subject and its relations to various 
forms of disease prominently under the notice of the pro- 
fession. Mr. Listen seems to have been strongly impressed 
with the notion that malignant disease of the jaw should not 
be interfered with, but this idea does not prevail among 
operating surgeons of the present day, for it is felt that it is 
better to act upon the principle which guides operations 
upon cancerous growths in other parts of the body — to 
remove the growths, if feasible, iu the hope of giving at 
least relief if not a permanent cure. 

Syme, Mott, Velpeau, DiefTenbach, O'Shaughnessy, Hey- 
felder, Fergusson, and Butcher may be mentioned as having 
performed the operation of excision of the superior maxillft 
repeatedly and successfully. N^oticing the considerable 
deformity reatilting due to incision from the angle of the 
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mouth, wliicli necessarily divides the facial nerve, and still 
more when a tlap of skin has been reflected from the face 
by a double incision, Sir William Fergusson devised the 
plan of carrying the iucision solely through the median 
line of the lip into the nostril. By dissecting up the tissues 
of the nose and taking advantage of the stretching of the 
skin of the nostril, room may thus be obtained for the 
removal of any tumour not of large si:5e ; but supposing this 
Fia, 139. 
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to be found impracticable, it is still open to the operator to 
prolong the incision round the ala and up the aide of the 
nose, and in the case of large tumours, to carry it in a curve 
below the orbit to the malar bone, as seen in Figs. 129 and 
r 30. The great advantages of these methods are that the 
facial nerve and facial artery are divided at points where 
their size is of no consequence, and consequently the loss of 
blood and the subsequent deformity are much diminished; 
and also that the scars fall in such positions as to be hardly 



This method, adopted by Fergusson, was really a modifi- 
cation of the skin incision recommended by Liston. The 
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inciaion through the lip and round the aJa of tbe nose waB 
used by Liston (Fig. 139), but he, in addition, often made 
another incision from the angle of the mouth towards the 
outer angle of the orbit. Fergusson found that this second 
incision was rarely, if ever, necessary. 

The method of proceeding which I recommend when it is 
remove the entire upper jaw is as follows : 




(Fig. 130). The skin having been reflected in the 
manner described above, the incisor teeth of the side to be 
removed are extracted and a narrow saw with a movable 
back passed into the nostril. With this the alveolus and 
hard palate are divided, and a small saw (Fig, 131) is then 
applied to the malar bone in a line with the spheno- 
maxillary fissure, and to the nasal process of the superior 
maxilla, so as to notch both these points of bone, the division 
being completed with the bone-forceps. With the • lion- 
forceps,' devised by Mir William Fergusson for the purpose 
(Fig. 132), the jaw can now be grasped and broken away 
from the pterygoid process and palate bone, any detaining 
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point being severed with the bone-forcepa. Lastly, whan 
the bone is quite loose, the infra-orbital nerve ia to be 
severed, and the soft palate divided at its attachment to the 
bone, so as to leave aa much of it as possible uninjured ; and 
any remaining portions of disease are then to be removed 
Fie. 131, Fig, 133. 



a 



with the bone-forceps and gouge. Hasmorrht^e is to be 
arrested by ligatures and the application of the actual 
cautery to the deep tissues, and, finally, the lip and incision 
are to be brought together and carefully adjusted with hare- 
I lip pins and interrupted sutui'es of fine wire or silk. Figs. 

I 133 and 134 show the two stages of the operation. 

I Wheu the disease is of less amount, and the orbital plate 

I ia not involved, thia should be preserved by caiTying a saw 

I horizontally below it ; and if the palate is not involved, this 

ft may be advantageously kept intact by making a similar cut 
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iminediately above it. Under these cireuniatances the Inia- 
sions ttirough the skin need ouly be very limited, and the 
bone-forcepB and gouge will be requisite to clear out all the 
diseaee from the antriim. 

Sir William Ferguaaon has, in his " Lecturea on Anatomy 

and Surgery," strougly urged the pursuance of a lesa heroic 

plan than that which has hitherto been followed, in going 

completely be}ond and not interfering with the diseased 

Fid 133 Fio. 134. 

M 
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According to that eminent surgeon, it is better to 
cut into the disease and to clear it out by working from the 
centre to the circumference, ao as not to remove healthy 
structurea unnecessarily, and this may be accompliahed by 
means of curved and angular bone-forceps of various sizes, 
and by the use of the gouge. Mr. Syme {British Medical 
Jmii-nal, Aug. 1 3th, 1 865 ) denounced this method as a return 
to " the old system with its chisels and gouges ; " but the 
practice, as regards non-cancerous tumours at least, has 
recently received the strong support of Sir James Paget, who 
in a paper in the Medico-Chinirffical Traitsaetioits. vol. liv. 
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ui^ed the propriety of eaucleating simple tumours 
growing in the interior of bones, and among other cases 
gives one of a lad of nineteen, from whose antnim he suc- 
cessfully removed a large mass without injury to the palate 
or orbit. A similar instance, under my own care, is given 
at p. 264. Tlie case is, however, different when the disease 
is of & malignant character, and, after some considerable 
experience, I am decidedly o£ opinion that the surgeon must 
go well beyond the boundaries of the tumour if he hopes to 
give the patient permanent relief. The practice of cutting 
into a malignant growth gives rise to considerable hiemor- 
rhage, which renders it very difficult to lie certain as to the 
removal of the entire disease. It is better, therefore, I think, 
to cut into the healthy bone beyond, so as to be c[iute certain 
of removing the entire growth, though it is by no means 
necessary to remove large portions of healthy structure. 

In cases of epithelioma, where even the whole of the 
diseased structures have been removed, I would strongly 
advise the application of the chloride of zinc paste, made 
with hydrochloric acid and opium, after the formula of the 
Middlesex Hospital. Applied on the end of a atrip of lint 
to the doubtful part, the rest of the lint can be packed in 
and covered over with a pledget of cotton-wool, so as to 
prevent the escape of the chloride of zinc into the mouth ; 
and I have found it very advantageous to plug the posterior 
nostril on the affected side from the front with another 
strip of lint, so as to obviate the escape of fluid into the 
throat. After three days the plugs are easily withdrawn 
from beneath the cheek, and free syringing will keep the 
parts sweet white the sloughs caused by the caustic are 
separating. For washing out the mouth there is nothing 
better than the syphon nasal-douche with a soft nipple. 

In eases of epithelioma in which the skin is involved, the 
portion so diseased must be sacrificed if a cure is to be 
hoped for. This may be effected with the knife or the 
actual cautery, and I may refer to a very successful example 
of this method of treatment by Mr. Lawson, recorded in the 
Clinical Sucieh/s Transactions, vol. vi. 
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As a local antiseptic nothing is ec(ual to powdered iodo- 
form, freely applied to the raw surfaces both of bone and soft 
parts. In this way the cavity left by removal of the upper 
jaw may be kept sweet for days after the operation, and the 
patient be spared the risks of purulent infection or septic 
bronchitis. 

It has been mentioned that, in the earlier operations for 
removal of the upper jaw, it was customary to apply a liga- 
ture to the common or external carotid artery. Although 
this practice has now been quite abandoned, it has in a few 
eases been necessary to secure the main vessel after the 
operation, on account of secondary hit-morrhage. Thus, Mr, 
Field, of Brighton, tied the common carotid two days after 
removal of the upper jaw, in 1858, and the patient recovered. 
In a patient of Mr. Holmes Coote's, at .St. Bartholomew's, 
the house-surgeon, Mr. Orton, tied the vessel on the nine- 
teenth day, but the patient sank {Lanat, October 13th, 
1866), In his work on Cancer, Mr. Oliver Pemberton 
mentions a case which occurred in 1848, when he was 
house-surgeon at the Birmingham General Hospital, which 
also proved tatal. 

As a rule, however, patients who have been submitted to 
removal of the upper jaw recover with wonderful rapidity. 
Ot course the primary shock of such an operation is severe, 
but when this is once got over the convalescence is ordi- 
narily rapid- 
Removal of loth upper jaws has occasionally been per- 
formed. A case in which Mr. Lane removed the greater 
part of both jaws has been referred to in this eaaay (p. 290), 
and the operation has been performed by Rogers, of New 
York (1824), Heyfelder (1844. and twice afterwards), Dief- 
fenbacli, Maisonneuve, and others. Heyfelder made two 
incisions from the outer angles of the eyes to the comers of 
the mouth, and reflected this quadrilateral flap to the fore- 
Iiead, taking the nose with it. He then passed a chain-saw 
through the spheno-maxillary fissure on each side, and thus 
separated the jaws and the malar bones. The junctions 
with the nasal bones and vomer were then divided with 
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bone-forcepa, and the aoft palate separated from the margin 
(if the hard. Lastly, powerful traction upon the bonea was 
exerted, and the bones were displaced. Dieffeubach, 
Maiaouneuve, and others, employed a median incision, 
beginning at the root of the noae and ending in the median 
line of the Up, so as to divide the skin of the face into two 
lateral flaps. This appears to be an unnecessary complication, 
however, since division of the lip and free dissection of the 
nostrils would afford sufficient room for the removal of the 
jaw in two halves. A paper on Total Double Resection of 
the Upper Jaws, by H. Braun, of Heidelberg, will be found 
in Langenbeck's Archiv, xix, 1876, 

In 1872, Mr. Dobaon, of Bristol, removed both auperior 
maxilla; of a woman, aged fifty-two, by dividing the lip in 
the middle line and carrying an incision up each side of the 
nose, and the late Mr. Bellamy informed me that he had 
removed the greater part of both upper jaws by simply 
reflecting the lip without any external incision. 

Dr. Charles }Jrighara, of San Francisco, has reported iu 
his "Surgical Cases with Illustrations" (1876), an instance 
of successful removal of the entire upper jaw for malignant 
disease, after performing tracheotomy and plugging the 
pharynx with sponge. In a case of such extensive disease 
the preliminary traclieotomy was, no doubt, admirable, but 
for ordinary casea of removal of tumours of the upper jaw 
the proceeding seems to me uncalled for, as I have never 
employed it, and have only seen it employed on one occasion. 
Professor Trendelenburg's praposal to perform a preliminary 
tracheotomy, and to plug the trachea by a special expanding 
tampon in all serious operations about the mouth, was made 
in 1 8 7 1 , and will be found described at length in the Medical 
Timen and Gazette for May, 1872. I have employed the 
tampon once in operating on the tongue, and once (unneces- 
sarily as it turned out) in operating on the palate ; but 
the objection to it is, that the pressure exerted on the 
trachea is apt to produce great embarrassment of breathing 
and cough. Plugging the pharj'iix with a sponge, to which 
a string is attached, is a far preferable plan, and I strongly 
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advise that the preliminary tracheotomy Bhould be done a 
couple of days beforehand, so that tlie patient's windpipe 
may have become accustomed to the presence of the tube. 
On two occasions I have been obliged to perform laryngo- 
tomy in order to suck blood out of the wind-pipe. 

I have twice had occasion to remove the eye-ball 
in caseB in which the disease had spread from the 
jaw to the orbit. In one despei'ate case, in which I only 




operated at the earnest request of the patient, I removed 
the eye-ball and the eye-lids, and stitched up the opening, 
the patient being able to return to India, and surviving 
several months. In a remarkable case of recurrent sarcoma, 
on which I operated five times with idtimate success, it 
became necessary to remove tlie eye-ball after the second 
operation, as it had suppurated. Fig. 1 3 5 shows the 
appearance of the patient at the present time (1894), ten 
years after the last operation. The prominence seen in the 
cavity of the orbit is the top of a vulcanite palate, and 
ordinarily the deformity is concealed by a black patch. 
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The fear of hiemorrhage in cases of removal of the upper 
jaw is exaggerated, I tliink, for there is no large vessel 
implicated until the Inat stage of the proceeding, when the 
bone is forcibly displaced ; and then, if the operator is rapid 
in his movements aud his assistants are prompt, pressure can 
be made with a sponge, thrust into the cavity, quite sufficient 
to prevent blood flowing into the fauces, until the operator 
is ready to pick up the bleeiliag vessel. I always provide 
myself with a small sponge, which I thrust into the posterior 
nostril of the affected side the moment the larger sponge 
held by an assistant is removed. This prevents any blood 
flowing into the pharynx, aud allows of deliberate examination 
and the arrest of bleeding by the ligature or the cautery. 

As regards the position of the patient I always have him 
recumbent, with the liead fairly raised on pillows, and in- 
variably employ cliloroform as the anai-sthctic, both because 
it is impossible to keep a patient under the influence of 
ether when air must necessarily be admitted very freely by 
the manipulations of the surgeon, and because of the danger 
of ignition of the vapour of ether in the patient's mouth by 
the application of the actual cautery. 

In operating upon cases in which unusual hssmorrhage 
was anticipated, I have adopted the plan of bringing the 
patient's head well over the end of the table, and to a lower 
level than the larynx, so that the blood may pour out of the 
nostrils. The practice is an inconvenient one, both for the 
operator and the assistants, but it may be advantageously 
adopted if necessary in the later stages of an operation. 

Since it is unadvisaUe that a patient about to have a jaw 
removed should take food for four hours beforehand, leat 
sickness should be induced by chloroform or swallowing 
blood, I am inclined to recommend a practice, which I 
have lately followed, on the suggestion of Dr. Prince, of 
Jacksonville, Illinois {St. Lmiis Metiicai and Surgical Joi!.mal, 
February, 1883) — viz., to inject into the colon, shortly 
before a severe operation, a quantity of hot brandy and 
water, suited to the age and requirements of the patient. 
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The fallacies that surround statistical tables constructed 
from cases occuiring several years ago have already beeu 
mentioned in connection with tumours of the upper jaw, 
(see p. 257J, It is convenient, however, for the sake of 
comparison, to copy 0. Weber's table of tumours of the 
lower jaw. 

Osseous tumours . 
Vascular tumours 
Fibrous tumours , 
Sarcomatous tumours . 
Enchondromatons tumours 
Osteo-ch ond romata 
Cystic tumours 
Carcinoma 
Melanosis 



25 



23 
132 



25 
162 
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The general opinion is that sarcomata are more common 
than carcinomata, as in the case of the upper jaw. 

Fihroma. — This is the commonest form of tumour of the 
lower jaw, and, as pointed out by Paget, it may be central 
or endosteal, and peripheral or periosteal. 

Central or Endosteal Fiirrmia. — It is very difficult to 
account for the origin of these growths. According to 
Broca the great majority, if not all of them, originate in a 
tooth follicle and are to be classified as odontomata. 
Virchow, on the other hand, looks upon them as ordinary 
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fibromata. It is possible that they originate ia an in- 
flammatory deposit due to the irritation oE decayed 
teeth. 

If we exclude those originating in tooth follicles it is 
difficult to aay in what atructure they ariae. It is most 




likely that they commence in the alveolo-dental periosteum. 
The formation of fibrous tumours between the plates of the 
lower jaw has been already referred to under the head of 
InHauimation (p. lOo), and originatea, I believe, in the 
majority of cases in some inflammatory deposit due to the 
irritation of decayed t«eth. 

By the slow growth of the tumour the jaw is expanded, the 
outer plate yielding more readily than the inner, as is well 
aeeninapreparationin University College Museum (Fig, 136), 
which also showa a curious transportation of the wiadotn 
tooth close up to the condyle of the jaw by the growth of 
the tumour, being probably connected with it in some way. 
In the College of Surgeons' Museum is a good specimen 
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of endosteal flbrou9 tumour, which Sir Spenoer Wells 
removed with the jaw from the symphysis to the angle, 
in a woman, aged twenty-seven. The tumour occupied 
the left side of the lower jaw, and had existed for four 
years, being connected with decayed teeth, one of which on 
being extracted shortly before the operation brought a small 




portion of the tumour away with it (see Pathological 
Socict^s Transactions, vol. xii.). 

It may, I think, be doubted whether a milder treatmeni, 
than that of removal of the whole thickne^ of the bone 
cont'aining tumours of this description might uot sometimes 
be adopted with advantage. A specimen in the Museum 
of King's College, which is represented in Fig, 137, 
admirably illustrates this view. It is a fibrous tumour re- 
moved, when I happened to be present, by Sir William Fer- 
gusson, from a woman who had undergone two previous 
operations. Having sawn the jaw partly through on each 
aide of the tumour, the operator applied the bone-forceps 
to complete one of the sections, wheu the outer plate of the 
jaw with the greater part of the tumour came away, leaving 
only a small portion of it adhering to the iuuer plate. Owing 
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to the jaw being already divided, it was considered better to 
complete the operatioa as origiually intended, and the 
patient made a good recovery. The preparation referred to 
illnstratea also the connection of the teeth with fibrous 
tumours, a diseased molar tooth being implanted in the 
upper part of the growth. 

The advantage of not breaking the line of the lower jaw 
has been already insisted upon in connection with epulis, 
and the same advantage would be gained by preserving, 
where possible, the inner plate of the jaw in cases of 
tumour. 

I have recently had a patient under my care who had a 
fibrous tumour of the size of a large marble, in the lower jaw, 
in the position of the right molar tooth. This was imbedded 
between the plates of the jaw, and had considerably ex- 
panded the bone, I succeeded in removing the growth 
from within the mouth by means of the large forceps 
shown in Fig. io8, and the patient made a good re~ 
covery. Sir J. Paget, in the paper already referred to 
(p. 311), gives two cases in which lie successfully removed 
tumours from within the lower jaw, one, a bony tumour, 
and the other, and more remarkable one, a cartilaginous 
growth wliich was removed by the gouge, and did not 
reappear, 

A specimen of fibrous tumour, presented to the College of 
Surgeons' Museum by Mr. Bryant, illustrates the same 
point. The section shows that the fibrous turnout b free 
towards the alveolar border of the jaw, but enclosed in the 
bone below. It is separated at all parts from the osseous 
tissue by a fibrous layer forming a kind of capsule, and 
might therefore probably have been enucleated from its 
cavity without any great difficulty. 

A specimen, now in the Museum of the College of Sur- 
geons, and for which I was indebted to Mr. Buxton ShiUito, 
shows the satisfactory result of the treatment here recom- 
mended. The case is reported, with drawings, in the 
Pathological Traitsadions, vol. xvi, and the tumour was 
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removed by Mr. Shillito from near the angle of the low 
jaw of a young woman, aged twenty-six, where it had been 
growing iifteen months, being of the size of a walnut. It 
was removed by reflecting a flap of skin from its surface, 
cutting through the thin shell of bone, and enucleation. 
It left a perfectly smooth cavity into which the fang of the 
second molar tooth projected, which doubtless was the 
original cause of the mischief. The tumour was gritty oiT 
section, and furnished an example of calcification, to which 




change fibromata of the lower jaw are liable no less I 
those of the upper jaw. 

Though of slow growth under ordinary circumstances, I 
fibrous tumour of the jaw, if irritated by the injudicious 
application of useless remedies with the view of producing 
absorption of the growth, may assume enormous proportions, 
and destroy life by the irritation and continuous discharge 
it gives rise to, A preparation in King's College Museum 
shows a fibrous tumour of large size, involving nearly the 
whole of the left side of the lower jaw. Its interior is 
hollowed out into a large cavity with sloughing walls, and 
there is a large aperture communicating with it surrounded 
by healthy skin. The patient's portrait, taken about six 
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weeks before her death, is seen in Fig. 1 38. The case 
was evidently one of ordinary fibrous tumour depending 
originally upon diseased teeth, which, by dint of incisions 
and injections of iodine into the growth, followed by a seton 
introduced through the skin, was brought into such a con- 
lUtion that, upon the receipt of a blow, it rapidly brought 
the patient to her deathbed. 

A remarkable and unique feature in connection with 
the case of large fibrous tumour above referred to, ia seen 




in Fig. 139, which sliows the front of the base of the 
skull of the patient. The long-continued pressure of tlie 
tumour of the lower jaw has given rise to a remarkable con- 
traction of the hard palate and alveolus, the teeth being 
crushed together so as to overlap one another, and at the 
same time an expansion of the malar bone and zygoma has 
ensued, which ia accurately shown in the drawing. 

A large tumour of the same kind, weighing eighteen 
ounces, which hr.s encroached upon the condyle and coro- 
noid process, and projected into the mouth as well as 
on the surface, is preserved in University College Museum 
and was removed by Mr. Liston in 1846 ; and a similar 
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growth, auccesafully removed by I'rof, William lieaumont, of 
Toronto, from a boy of seven, wliich is considerably infiltratfid 
with calcareous matter, is iu the Museum of the Colli^u 
of Surgeons, and was originally considered to be carti- 
l^nous {Mcdieo-Chiriinjical Transadiom, vol. xxxiii). It 
weighed eight ounces avoirdupois, with a long diameter of 
3 inches, and a short diameter of 2 inches, and involved Uie 
whole of the left side of the hone. 

Fibrous tumour is most frequently developed in the side 
of the lower jaw, where the space between the plates is 
larger than elsewhere, and may occupy the dental canal, 
as in a case of Jlr. Cock's, in which the dental nerve 
passed through the tumour, necessitating its removal in 
two parts (Guy's Hospital Museum), Occasionally, how- 
ever, fibrous tumour invades the symphysis, and here, 
owing to restricted amount of expansion of which the bone 
is capable, absorption of the anterior surface takes place at 
an early date, aud the tumour projects, involving also the 
adjacent bone. A preparation in University College shows 
the symphysis affected in this way, which was removed, 
with a portion of healthy bone on each aide, by Mr. IJston. 
A section shows the structure very well, and at the lower 
part a small cyst has been developed. In connection 
with this subject another preparation in the same 
museuHi is deserving of notice, being a fibrous tumour, 
of the size of an orange, connected with the back of the 
symphysis, and apparently, therefore, of the periosteal 
variety. 

Peripheral or Periosteal Fihrtrma. — This growth may be 
very difBcult to distinguish from epulis. It does not 
tend to recur, however, after removal, as an epulis does, 
and it attains a much greater size. Like epulis it has 
spicula of bono springing from the jaw, permeating it for a 
short distance, and beyond them radiating lines may be seen 
in the fibrous tissue. A preparation iu the Museum of 
the College of Surgeons, which accompanied this essay, and 
for which I was indebted to Mr. Lee of the Salisbury 
Infirmary, illustrates this form of disease very well, tlie 
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fiW)us growth being closely connected with the periosteum 
ol the front of the jaw. The disease may, however, almost 
completely surround the jaw, as in the preparation in St. 
Bartholomew's Hospital, dmwn by Sir James Paget in his 
"Surgical Pathology." 

Enchcmdronia. — This growth is by no means a common 
one, and is found in two forma, the central or endosteal, and 
the peripheral or periosteal, thus resembling fibroma 

The disease generally occurs early iu life, and makes slow 
but steady profjress, the periosteal variety acquiring a very 
large size. 

Cenlrat Ench<mdrmna. — A specimen in Guy's Hospitnl 
Museum shows very well the relation of the endosteal 
variety to the bone, the growth occupying the space 
between the plates of tiie jaw, and the teeth being im- 
bedded in it. The specimen was removed by Mr. Aston Key 
from a woman, aged twenty-nine, in whom it had been grow- 
ing nine years, by sawing thraugli the bone on each side 
of the tumour, 

A somewhat similar case is recorded by Sir Astley Cooper 
in his " Essay on Exostosis." The patient was nineteen, and 
had had a growth in the side of the lower jaw for three 
years. Sir Astley exposed the tumour and gouged it away, 
exposing the dental nerve, and the patient made a good 
recovery. 

Sir James Paget has recorded {Mnliro-Ckirunjical TVans- 
actioiLi, 1 871), a very similar case of cartilaginous tumour 
in the lower jaw of a lady forty-tive years old. It had been 
growing during two or three years, extended along the space 
between the first bicuspid and last molar teeth, was deep 
set in the jaw, expanding both the walls, and rising to 
almost the level of the molar teetti. He gouged it out, 
leaving the base of the jaw untouched, and not cutting any 
part of the cheek or lip. The patieut had no return of the 



Periosteal C/umdfoma. — The periosteal form of chondroma 
springs from the membrane covering any portion of the 
bone, but most frequently att'ects the body. It grows to 
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au enormous size, and may cause death either by iaterfering 
with respiration, as in Sir Astley Cooper's case; or with 
deglutition, as in the case from which the preparation in 
the College of Surgeons' Museum was taken. 

Sir Astley's patient was a girl of tliirteen, in whom the 
tumour had made its appearance near the chin a year before 
she came under tiiat surgeon's notice. The tumour increased 
until it measured five inches and a half from side to side, 
and four inches from the incisor teeth to its anterior project- 
ing part. The circumference of the swelling was sixteen 
inches. The tongue was thrust back into the throat and to 
the light side, where it rested in a hollow between the angle 
of the jaw and the tumour. Tlie epiglottis was bent down 
upon the rima glottidis so as to produce great difficulty in 
swallowing and breathing. The mental foramen was large 
enough to admit the little finger, and, owing to the elongation 
of the bone, was directed backwards. The preparation is 
preserved in the Museum of St. Thomas's Hospital and a 
section, which has been macerated, shows very well the 
ossific spicula from the surface of the bone projecting into 
the mass. 

In the Museum of the College of Surgeons is a still 
more remarkable specimen of ttie same disease, the tumour 
measuring six inches in depth and about two feet in cir- 
cumference, and involving the whole of the lower jaw ex- 
cept the right ramus and angle. The patient, when thirty- 
two, had a small hard tumour on the right side of the lower 
jaw, just below the situation of the first molar tooth, which 
had decayed. This gradually increased, and ultimately 
proved fatal at the end of eight years, by inducing inability 
to swallow. 

A specimen of chondroma, weighing three and a half 
pounds (German), removed by disarticulation by Ohelius, is 
preserved in the Heidelbeig Museum, and is figured by Otto 
Weber (op. cH.). 

A remarkable case of chondroma of the lower jaw has 
been recorded by Mr. Lawson {Patholugiml Socie(i/'s Tmns- 
actiotut. xxxiv), in which there were ten operations for as 
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The patient, a woman, aged forty-five, came under Sir 
William Fergusson'a care in 1865. He removed the tumour 
and subsequently operated five times for recurrent growths. 
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In 1877 she came under the care of Mr. Lawson, and her 
condition then is shown in Fig. 1 40. The tumour, together 
with a portiou of the lower jaw, was removed, and is seen in 
Fig. 141. Since 1877 five operations have been performed 
for recurrent masses of cartilaginous growth. This is un- 
doubtedly a case of choadro-sarcoma with a very low degree 
of malignancy. 

Oleoma. — This growth occurs in the lower jaw in two 
forms; the cancellated and the ivory exostosis. The former 
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may be in many cases the result of ossification of enchon- 
droma, as, for instance, a specimen preserved in St. Thomas's 
Museum, which is of a spongy texture, aad which id stated 
by Sir Aatley Cooiwr to have been removed by Mr. CUne. 
Occasionally, however, a conversion of the whole thickness 
of bone into a lobulated mass of spongy bone is met with, 
of which an excellent example is preserved in St. George's 
Hospital Museum, In this case the tumour, which was of 
the size of tlie fist, had been growing for live years, and bad 




been on one occasion partially removed. Mr. Tatum success- 
fully removed the entii-e iwrtioii ot jaw aii'eeted. A case in 
which a circumscribed bony tumour, measuring from two- 
thirds to three-fourths of an inch in diameter, and composed 
of haixl, finely cancellous bone, was lodged in the interior of 
the angle of the jaw, is given by Sir J. Paget in the Mcdieo- 
Chirurgical Tramadions, vol. liv. 

Ivory exostosis appears to affect by preference tlie angle 
of the jaw. Of this a good specimen is preserved in 
St. George's Hospital; and O. Weber figures a section of a 
large ivory exostosis in the same region removed by (Jheliua, 
The best example of the kind, however, is in the College of 
Surgeons, having been presented by Mr. J. F. South. The 
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jireparation (post-mortem) shows part of the right aide of 
tlif lower jaw, with sections of a large bony tumour at its 
angle. The angle of the jaw rests in a deep groove on the 
middle of the upper surface of the tumour, and in some 
situations theii' respective substances are contiauoun, The 
tumour projects both below and on each side of the jaw, is 
of irregular shape, measures nearly three inches in its chief 
diameter, and is deei>ly nodulated. It is composed through- 
out of bone, uniform in texture, and as hard and heavy as 
ivory (Fig. 142). 



h 




In the Museum of St. Uartholomew's Hospital is the lower 
jaw of a young person with two symmetrical eburnated 
exostoses springing from the inner surface of the alveolar 
portion of the bone on either side of the symphysis, con^e- 
spoudiug in position to the bicuspid and fii'st molar teeth. 
The markings and slight lobulations o£ the bony outgrowthe 
lire more or less symmetrical. The rami of the jaw are 
unusually widely separated. 

In May, 1 870, 1 removed an ivory exostosis from a young 
woman, aged thirty-two, a patient of Mr. Ceely, of Aylesbury, 
whose portrait is given in Fig. 143. There had been a 
painless enlargement of the left side of the lower jaw for 



•i'JS SOtJ-MALKlNANT TUMOUKS OF THE LOWER .TAW, 

live years, and tbere was alao a smaller enlargement of the 
right side. A small exostosis also existed on the left pubes. 
I made an incision behind the jaw and sawed off the growth 
level with the bone, removing a dense ivory growth, measuring 
two inches in length by one inch in width, and three-eigbths 
of an inch tliick in the centre (University College Museum). 
The exterior of the growth presented a finely reticulated 
appearance, and at the iipper part was a small depression 
filled with cartilage in the recent state. Two years after the 




operation I was informed by Mr. Ceely that there had been 
no reappearance of the growth, and that the other exostosis 
remained in statu quo, and four years later I saw the patient, 
who continued quite well. 

When the exostosis forms a distinct and circumscribed 
growth, whether it be of the cancellous or ivory character, it 
should be sawn off the bone at the level of the healtliy 
surface, and will in all probability not recur. When, how- 
ever, the wliole thickness of the bone is involved, as in Mr. 
Tatum's or Mr. South's case, it will be necessary to remove 
a portion of the bone. Should the tumour be imbedded 
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between the plates of the jaw, it should be enucleated if 
possible without any external incision, as in Sir J. Paget's 
case given above. A remarkable case of exostosis of the 
ramus of the jaw, reaching to the styloid process, has been 
recorded by Mr. Syme, in his " Contributions to the Patho- 
logy and Practice of Surgery," in which he removed the 
ramus of the jaw, with the growth, .by an external incision, 
without opening the cavity of the mouth. 




The classificntioa adopCetl. vrhun describing inaligDM 
tumours of the upper jaw, will be employed in dealing with 
the similar tumours of the lower jaw. 

I. Sarcoma. — As in the case of the upper jaw, so in the 
lower jaw, we must distinguish between the central and the 
periosteal sarcomata ; the latter occurring more frequently 
than the former. 

(a) OeiUrai Sarcowa. — The great majority of central sar- 
comata are of a myeloid nature, but, occasionally, round- 
celled sarcomata are met with originating in the centre of 
the bone. 

Myeloid sareoma ia frequently met with in the lower jaw, 
and it was here that the disease occurred in the case from 
which Sir J. Paget drew bis description. The ca.'ie is quoted 
by Mr. Stanley (itp. cit. p. 1 84) as an example of " tumour 
of bone, composed of a soft, veiy vascular substance, having 
the characters of erectile tissue," but his general description 
corresponds precisely to that of Sir J. Paget. Figs, i and 2 
of Plate 1 3 in Mr. Stanley's atlas show the tumour in 
nitu and a section of the jaw after removal. "Tlie patient 
was a boy in St. Bartholomew's Hospital, and the growth 
occupied the symphysis of the lower jaw, and protruding 
into the mouth presented a verj' vascular surface of a 
mottled red and purple colour, resembling the exterior of 
some najvi. The tumour was not tender to the touch, and 
had not been accompanied by pain ; it was once destroyed 
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hj caustic to the level of the alveolar border oE the jaw, but 
was quickly reproiUiced ; it was theu wholly removed with 
the portion of the jaw in which it originated, and the cure 
was permanent. The morbid substance was found imbedded 
in the cancellous texture of the jaw ; it was soft, of a dark 
red colour, dosel'i n-ninnhlinij the fisxiii" of henltliif sqileen" 
(Stiinlej, p. 185). 

Stanley mentions a case, very similar to hia own, recorded 
hy Dupuytren in hia Lnjims Orales ; and in the Museum of 
.St. Thomas's there is a very good specimen of myeloid 
disease, which was described by Sir Astley Cooper (" Surgical 
flssays ") aa " a fungous exostosis of the lower jaw, which 
fonned a larpe prominence on the chin "with " purple /un;?* 
of the gums," occurring in a woman, aged thirty-two. The 
preparation shows at the back part a small portion of firm, 
healthy bone, having a well-defined margin and not sending 
(lilt any spieula, from which the tumour projects. Around 
its Ijftse tlie tumour ia covered with integument ; but in front 
the latter has ulcerated, allowing the growth to fungate 
through the ulcerated aperture. 

A valuable preparation is in the College of Sui^eons' 
Museum of myeloid tumour of the sj-mphysLs and body of 
the jaw, removed by Mr, Craven, of Hull, from a young 
woman of eighteen, who made a good recovery after the 
operation. Figs. 144 aud 145 show very satisfactorily the 
appearance of the specimen, which has been divided hori- 
zontally. The tumour was of between two and three years' 
growth, and was covered with healthy mucous membrane. 
Its section shows a well-marked specimen of myeloid disease 
imbedded Ijctween the plates of the lower jaw ; its tissue ia 
of the ordinary friable character, resembling spleen, but 
somewhat decolorised by immersion in spirit, aud it is inter- 
sected by fibrous septa. Two cysts may be seen in the 
section ; these, as mentioned by the late Mr. H. Gray 
{Media>-C!iiri')\f/iral Trniisaclions, xxxix), being of frequent 
occnrrence in myeloid growths. The microscopic examina- 
tion of Mr, Craven's specimen was unsatisfactory, owing 
to itB previous immersion in spirit, but there can be no 
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question, from the iiaked-eye appearances, of the nature of 
the growth. 

In the Museum of St. George's Hospital are four speci- 
mens of myeloid disease affecting the lower jaw, two of 




which have no history ; the others were removed from girls 
of eight and live years respectively, of wliom the first was 
known to be well two and a Jialf years afterwards. In the 
Museum of University College are three excellent specimens, 




removed by Liston, and there are three iu -St. Barlholoniew's 
Hospital, all from young jiersous. 

A remarkable, and I believe unique, example of disease 
of both sides of the lower jaw, the mici^oscopic characters of 
which were decidedly myeloid, was formerly under my own 
care, of which the following are the brief particulars. The 
patient, a boy of seven and a half, whose portrait is shown ia 
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Fig. 146. presented a remarkable enlargement of both sides 
of the lower jaw, giving his face a very square appearance. 
The affection had come on gradually and painlessly from the 
age of a year and a half, and at the time I operated upon 
him the width of tlie jaw, as measured with callipers, was 
five inches, the width of an average adult jaw being only 
four inches. Tlie growths were evidently projections from 
the outer surfaces of the angles of the jawa, the inner 
surface of the bone being natural, and the mucous membrane 
of the mouth not interfered with. In September and 
October, 1867, I removed the right and afterwards the left 
Fif:. 146, Kio, 147, 





tumour ihi-ough incisions behind the margin of the jaw, and 
without opening into the mouth. The main part of each 
projection was sawn off the jaw, and are now in the College 
of Sui^eons' Museum, closely resembling large mussel-shells 
filled with a cartilaginous-looking substance, which, however 
(and especially some darker portions) gave distinct micro- 
scopic evidence of myeloid structure. A good deal of this 
material, which seemed to fill the interior of the bone, was 
gouged away, and the symmetry of the face restored as far 
as possible. The boy made a good recovery, and Fig. 147, 
from a photograph, shows his condition three months after 
the second operation, and there appears to have been no 
tendency to recurrence. 
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Itouitd-cfUnd aarcvvtn may Legin in the interior cif the 
boue, producing rapid expansion of it, and ultimately break- 
ing through into t)ie mouth, and also through the skin of 
the face, if allowed to proceed unchecked. A specimen in 
University College Museum is a good example of thf 
disease. The morbid growth projects cbietly on the outer 
aide, and its most prominent part Iiaa protruded through 
the skin, forming an overhanging jjummnlar projection which 
has an open reticular surface. On the inner side the tumour 
has invaded the jaw, in places destroying its entire thickness; 
the growth however scarcely projects into the mouth. As seen 
on the divided surface, it is composed of a soft granular, yel- 
lowish basis, supported and paited into small polyhedral 
masses by narrow lines of fibrous tissue ; its limit is every- 
where definable. Microscopic examination shows the tumour 
to have all the characters of a large round-celled sarcoma. 

Many of the museum specimens liitherto described as 
medullary cancer are really examples of round-celled sarcoma, 
and the following case of Mr. Lislon's, in the College of 
Surgeons, may be quoted as an instance of the sine to which 
round-celled sarcoma may grow. " Part of a lower jaw, 
including the left condyle, the alveolus of the right first 
molar tooth, and all the intermediate parts which, with an 
enormous tumour upon them, were removed by operation. 
The left ascending portion and side of the .jaw, as far as the 
canine tooth, are completely enclosed by the tumour, and it 
covers both surfaces of the jaw as far as the right canine 
tooth. A round lobulated mass pwijects downwards and 
forwards, and in the opposite direction the tumour projects 
into the mouth with a rough fungous surface, in which a 
displaced molar tooth is seen. The inlerioi' of the tumour is 
indistinctly lobulated, composed of round masses connected 
by cellular tissue, and of a soft texture ; it is invested by a 
thick capsule." 

I had under my care an interesting case of round-celled 
sarcoma of the lower jaw, in a little girl, aged five — one of 
a numerous and healthy family, who was in perfect heattli 
until seven weeks before I saw her. The mother then 
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noticed tliat the second temporary molar tooth on the right 
side was loose, and the gum swollen ; ami a tumour de- 
veloped so rapidly, that when T saw her the side of the face 
was considerably enlarged, and a large fungous mass pro- 
tnided into the mouth. On Sept, loth. 1867, I removed 
the right side of the jaw from close to the symphysis to the 
articulation, and the preparation is now in the Museum of 
the College of Surgeons. The structure of the growth was 
distinctly medullary, Tlie child made a perfect recovery, 
and was well for six weeks, when a small growth was 
noticed within the cheek, which made such rapid progress 
that in four days, when she was brought up to me again, 

Kio. 148. 




there was a timiour filling tlie cheek, and involving the 
remaining portion of the jaw as far as the canine tooth, and 
a fungus had been thrown out through a portion of the old 
cicatrix. 

On Oct. 26th, 1867, I removed the whole of the disease 
again, cutting tlie jaw on the left side immediately in front 
of the second molar tooth, and removing the whole of the 
skin involved in the fungus. The patient made a good 
recovery, and Fig. 14S, drawn from a photograph taken 
seven weeks after the second operation, shows her then 
condition, which was quite satisfactory, there being no 
evidence whatever of return, and very slight deformity 
considering the amount of jaw removed. 

The second growth, which was even more markedly me- 
dullary than the first, is preserved with it. 
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The child continued in perfect hualth to the end of the 
year, but early in January, i86S, the disease reappeared, 
both at the symphysis aad in the masseteric region on both 
sides. Coupled with this there was loss of appetite, great 
exhaustion, and irritability of the system ; aud the poor 
child gradually sank, and died on Feb. gth, a little more 
than six months after the first appearance of the disease. 

This case appears to me of considerable interest, since 
it shows the advantage of surgical interference, even under 
desperate cireumstanpes. If the first growtli had not l>een 
removed, the patient would have been shortly destroyed by 
the fungus in the mouth, whereas the operation gave her 
six weeks' immunity from suffering. The return of the 
disease was of such a rapid nature, that it would in a very 
few days have destroyed the patient by hemorrhage from 
the fungus which had already begun to form in the skin ; 
but the second operation again relieved her, and restored 
her to comfort and apparent health for more than two 
months. Wlien the disease finally appeared on both sides 
of the face, it was obviously beyond surgical control, and 
rapidly destroyed the patient. The relief which the oper- 
ations afforded was, however, gratefully acknowledged by the 
friends of the little patient. 

(b) Periosteal Sarcoma. — This variety of growth appears 
in two forms ; the spindle- celled sarcoma and the more 
malignant round-celled, medullary, or encephaloid sarcoma. 

iSpivdk-ccUed Sarcania — Tliis frequently attacks the lower 
jaw, and may prove fatal, by obstruction either to respira- 
tion or deglutition, if allowed to grow unchecked for many 
years. 

Sir I'hilip (Brampton's description of the whole course 
of the disease, as witnessed in the jaw, is so perfect that 
I cannot do better than reproduce it : " The first indication 
of this foniiidable disease is the appearance of merely a 
small swelling or projection of the gum, between two 
of the teeth. The teeth, however, soon become loose and 
dislocated, being forced inwards upon the tongue, or out- 
wards against the cheek ; as the tumour enlarges it assumes 
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a tuberculated appearance, the tubercules varying in colour 
from a light pink to a deep purple ; they are firm in struc- 
ture, perfectly indolent, and do not readily bleed even when 
rongldy handled. As the morbid growth extends in all 
directions, the mouth is soon filled by the tumour, the lower 
jaw is forced downwards upon the fore part of the neck, 
the tongue is pushed backwards into the pharynx, the mouth 
is carried to the side of the face opposite to the tumour, 
and before the patient sinks under his sufl'erings, a tumour 
is sometimes formed which nearly equals the bulk of the 
head itself. It is gratifying, however, to be able to state 
that even under such deplorable circumstances life has 
been preserved, and the hideous deformity removed by an 
operation which must he considered as one of the boldest 
and most successful of which modem surgery has to boast. 
But it is from the iiUemai structure of oateo-sarcomatous 
tumours, as developed in the course of operations under- 
taken for their removal, or by dissection after death, that 
the true and distinctive characters of these affections are to 
be traced. In the benign form of osteo-sai-coma, the local, 
and, I might almost say, the encysted character of the 
disease is evinced by the distinct line which separates the 
morbid growth from the soft parts with wliich it is in con- 
tact. It becomes apparent that, as the tumour has 
enlarged, it has pushed the soft parts before it, or in- 
sinuated itself into their interstices, and that, so far from 
becoming incorporated with the surrounding structures, and 
assimilating them to its own nature (as invariably happens 
in the advanced stage of malignant tumours), it has formed 
attachments ao slight, that when the portion of bone from 
whence the tumour springs is detached, the whole morbid 
growth may be (as it were) drawn out from the surrounding 
parts almost without the aid of the knife. The interior 
of the tumour presents a great variety of structure, but I 
should say, in general, that the cartilaginous character 
which the tumour exhibits in its origin prevails to the last. 
In the early stages of the disease the tumour consists of 
a dense elastic substance, resembling fibro-cartilaginous 
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structure, but the resemblance is more ia colour than i 
consistency, for it is not nearly so hard, and is granular 
rather than fibrous, so that it ' breaks short.' On eutliug 
into the tumour the edge of the knife grates against spieiila 
or small grains of earthy matter, with which its substance 
is beset. If the tumour acquires any considerable size, it 
is usually found to contain cavities filled with fluids differ- 
ing in colour and consistency, but in general the fluid is 
thickish, inodorous, and of the colour of chocolate. Some- 
times the growth of the tumour, or the secretion of fluid 
within its substance, is so slow that the deposition of bony 
matter keeping pace with the absorption, the bone becomes 
expanded into a large and thick bony case, in which the 
tumour is completely enclosed. There is a beautiful pre- 
paration of this form of the disease in the Museum of the 
Royal College of Surgeons. But in general the walls of 
the cavity consist of cartilaginous structure mixed with 
bone, the bone bearing but a small proportion to the carti- 
lage. The extent to which this description of tumour may 
increase without materially affecting the general health, i9 
one of the most extraordinary circumstances connected with 
its history" (p. 541). 

The ' cartilf^inous ' appearance here referred to, relates 
only to the naked-eye appearance of the structure, which is 
characteristically said to ' break short.' Microscopic 
examination, as I have had the opportunity of observing 
in a large tumour of the kind, shows a dimly granular 
stroma, closely resembling the matru; of cartilage, but con- 
taining no true cartilage-cells. Though paits of the tumour 
may show structure of this kind, the greater part is usually 
of a distinctly spindle -celled character. 

In 1828 Mr. Syme removed a very large tumour of 
this description (probably the largest which has ever been 
removed), weighing 4^Ibs., which, no doubt, for the reason 
given above, he refers to in a lecture published in the 
Zancet, February 3rd, 1855, as a fibro-cartilaginous tumour. 
The patient made a good recovery, and the accompanying 
illustrations, Figs. 149 and 150, for which I was indebted 
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to Mr. Syme, show his condition before and some years 
after the operation, which was one of the earliest of the 
kind in this country. 

The spindle-celled sarcoma will, if its surface be iiritated 
by caustics, &c., throw out fungus masaes. Mr. Cuaack 
(loc. cit.) gives an example of this result oceun-ing from 
sloughing of the skin of the face, due to over-diatenaion by 
the tumour. Occasional hsemorrhage from such surfaces 
led to these eases being massed together with cancer as 



Fig. 149- 




examples of fungvs hamatodts, and doubtless Sir William 
Fergusson'a observation is correct, that the rarity of fungus 
bEBmatodes in the present day, is due to the early treatment 
to which cases of this kind are submitted. 

Under the head of Spindle-celled Sarcoma must be 
included the following two cases, which were originally 
classed as ' recurrent fibroid.' 

The first occurred in the Westminster Hospital, under 
the care of Mr. Holt, in 1858, in a young woman, aged 
eighteen, who had a soft fungoid mass covering the molar 
teeth of the riglit side of the lower jaw, of ten weeks' 
duration. It apparently sprang from the angle of the jaw. 
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or the base of the asceadiug ramus, and had pushed the 
mucoua coveriug before it. TLe molar teeth were firmly 
fixed in their sockets ; the wisdom tooth was covered with 
gum. The rapid growth of the fungus, and the absence of 
any material pain, led to the conclusion that it was probably 
a form of epulis of a malignant type. Mr. Holt therefore 
thought it advisable to remove tlie whole mass, and examine 
the bone prior to removal of the jaw itself. This being 
done, its attacliments were found to be connected with the 
posterior part of the body and anterior part of the ascending 
ramus, the bone being liard and of its ordinary density. Mr. 
Holt did not feel warranted in doing that which he was 
prepared to do — namely, remove the bone at its articulation 
at this time — but preferred removing with the cutting pliers 
all the bone to which the growth had been attached. Mr. 
Clendon having then extracted the molars and wisdom tooth, 
Mr. Holt cut through half the thickness of the jaw corre- 
sponding to those teeth, and, going further back, included the 
coronoid process, with more than half of the sigmoid notch. 
The disease was found to be intimately connected with the 
periosteum, which readily peeled off, leaving the bone some- 
what roughened, (See Zaiicd, Jan. 28th, 1858.) 

The disease reappeared in a few weeks, when Mr. Holt 
was compelled to remove it again, including this time the 
remaining part of the ramus of the jaw. The disease now 
was not confined to the covering of the bone, but extended 
into the pharynx, and was evidently attached to the mucous 
lining of the whole of one side of the mouth. 

The poor girl left the hospital and went to Keading, and 
died on the 3rd of February. An autopsy was performed 
by Mr. "Walford, the particulars of which are given in his 
own words: 

" Fanny S died on the 3rd, and assisted by Mr, G-. 

May, jnn., and Mr. Fernie, I made a post-mortem examina- 
tion, I did not open the head. The thoracic and abdo- 
minal viscera were fi^ee from disease. I dissected out the 
tumour, which, had the whole of it been there, would have 
completely encircled one side (one-half) of the lower jaw ; 
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it extended up to the zygomatic arcli and downward into 
tlie neck. The gullet was free, and it evidently grew into, 
not from, the pharyngeal region. We could not satisfac- 
torily discover ita origin. The portion of lower jaw-bone 
left after the operation was sawn through at the symphysis, 
and exhibits the margins of the tumour on the periosteum. 
which, I think, must be considered the starting-point, and 
that, as regards treatment, would be practically the bone." 
(See LaTicet, March 6th, 1858.) 

The second case occurred at the Great Northern Hos- 
pital, in the practice of Mr. George Lawson, who performed 
three operations with the hope of eradicating the disease, 
which, however, eventually proved fatal, as in the preceding 
instance. The patient was a young woman, aged seventeen, 
and the first operation was performed October 4th, 1858. 
She had then what might be termed a large epulis growing 
from the anterior and inner surface of the ascending ramus 
of the lower jaw on the left side, extending from a point 
near the angle to close upon the condyle, Mr. Lawson re- 
moved the tumour with bone-forceps, cutting away appa- 
rently all its bony attachments. About six weeks after the 
first operation a small elastic mass appeared in the temporal 
fossa of the affected side, but the jaw was apparently free. 
This Mr. Lawson excised, but found that the growth had 
evidently sprung from its original site, and extending 
upwards, had passed beneath the zygoma into the temporal 
fossa. The third operation was in June, 1859, when, in 
consequence of the great size the tumour had attained, the 
inability of the girl to open her mouth, and the great diffi- 
culty she experienced in deglutition, Mr. Lawson removed a 
portion of the inferior maxilla, sawing through the bone in 
front of the angle, and then disarticulating. Upon the 
removal of this portion of bone (Fig. 151). it waa found 
that the tumour had formed so many attachments to the 
periosteum of the bones forming the base of the skull, that 
the operator was compelled to leave some of the disease 
behind. 

By the end of November, 1859, the tumour had again 
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grown to a large size, and from the space it occupied in her 

mouth interfered much with her taking nourishment. It now 
began to soften and to ulcerate on its surface, both externally 
and witliin the mouth, and occasionally very alarming 
hjemorrhages would take place, so as to threaten imme- 
diate dissolution, but from all these she rallied ; within the 
mouth large slouglia would oceasionally separate, allowing 
her to recruit her health by enabling her to take additional 
nourishment. She died early in 1 860, worn out and greatly 
emaciated. The drawing (Fig. 152), for which I am indebted 
to Mr. Lawaon, shows the terrible deformity as seen after 
death. The preparation is in tlie Museum of the College of 
Surgeons. (See Putholo'/icnl Socidi/'fs Tranaaclioiis, voL xi.) 




Eoiiiul-ceUed sarcoma may commence in the periosteum 
nnd is much juore malignant tlian the spiudle-celled variety. 
'Die cases formerly described as medullary cancer are really 
round- celled sarcomata. 

Both in spiudle-celled and round-celled sarcomata carti- 
lage cells may be present, or even bone may be deposited. 
We thus get two mixed varieties, the chondro-sarcoma 
and the osteo- sarcoma. 

Chondro-iarcoma is characterised by rapidity of growth 
and by early recurrence after removal The primary tumour 
is mainly enchondroma, but the recurrent growtlis are chieSy 
composed of small round-celled sarcoma, which tend to pro- 
duce internal deposits through the vascular system, 

The following good illustration of the disease occurred 
under \ay own care. A woman, aged forty-four, was ad- 
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tnitted into UiiiverBity College Hospital on April i ith, iS^j, 
with the following history ; She first noticed a swelling 
connected with the left side of the lower jaw, nine months 
before. The swelling was painful, and accompanied by 




the chin Twenty years before she had 
received a violent blow over the jaw when ittendant in a 
lunatic asylum. The family history threw no hght on the 
case. The patient had always enjoyed good health 

On admission, there was a large tumour over the left side 
of the lower jaw, and Grmly connected with the inner and 
outer surfaces of the bone, extending from an inch behind 
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the symphysis to the angle. The growth generally was firm 

and elastic, though some parts were much softer than others. 
The border of the tumour was well defined, and the skin was 
freely movable over it, A nodule, the size of a walnut. 
projected between the teeth into the cavity of the mouth. 
The patient complained of shooting pains in the tumour, 
which ran along the lower lip. There was no enlargement 
Fio. 153. 
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lymphatic glands, and no other tumour. The general het 
was good. The patient's appearance is shown in Fig. 

On April 1 4th I removed the tumour with the bone in- 
volved, from the left of the symphysis to an inch above the 
angle, and the patient made a good recovery. 

Eleven weeks after discharge she was re-admitted. The 
lower borders of the segments of the previously divided jaw 
had united by fibrous tissue, but a V-shaped notch existed 
at the upper border large enough to admit the tip of the 
finger. Recurrence of the growth had taken place in con- 
nection with both sections of bone. Tliere was a tumour as 
large as a hen's egg beneath the chin, but this could not be 
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felt through the mouth, whilst a second and larger one 
caused bulging of the left cheek, and was mainly situated 
over the ramus of the jaw ; it projected into the oral cavity 
.and rendered articulation indistinct, although Uiere was no 
difficulty in deglutition. The skin was freely movable over 
both masses ; there was merely a linear cicatrix at the site 
of the old incision. The lymphatic glands were not en- 
larged, and the general health was good. 

A second operation was done on August 1st, 1877. It 
being found impossible to remove the tumour by the mouth, 
I made an incision along the lower border of the jaw, 
from two inches to the right of the symphyais for a 
dbtance of six inches. The lower lip was dissected from 
the bone and turned upwards, and the jaw sawn through 
at the symphysis, which allowed a piece on the left to be 
removed with growth attached. It was found that the 
whole of the posterior mass could not be removed, as it 
extended deeply into the pterygoid region, so after enu- 
cleating as much as possible, the operation was not further 
proceeded with. The wound was syringed out ivith strong 
solution of chloride of zinc, and then phigged with lint. 

For the first fourteen days the \voimd continued to heal 
rapidly, but at this time it commenced to fungate, and on 
the twentieth day sharp bleeding ensued, which required the 
actual cautery to arrest it. Severe pain was more or less 
constant, and the diachai^e very fcctid. On the 28th the 
fungating mass reached the clavicle, and completely hid the 
left side of the neck ; hiemorrhage again occurred, and the 
cautery was employed. 

In spite of a supporting plan of treatment the general 
health rapidly failed, the patient fell into a semi-comatose 
condition, got mors and more asthenic and cachectic, and 
died on the forty-third day after the second operation. 

Autopsy. — The mass of growth extended from the zygoma 
downwards for over seven inches, and was from five to six 
inches in thickness. Another tumour sprang from the right 
segment of the divided jaw, and the left side of the tongue 
and floor of the mouth were largely invaded. The upper 
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jaw was Dot iuvolved, hut only imbedded in the growth, 
which had forced itself deeply amongst the neighbouring 
parts, where the veins were filled with firm white clots, but 
no growth had apning up in connection with their walls. 
The tumour, on section, varied in colour, being yellowish- 
white in some parts, whilst it was red and vascular in others, 
and mottled with patches of extravasated blood. It weighed 
3lb. 30Z. There were two nodulea of secondary growth in 
the left lung, and three larger ones in the right lung. One 
of these was distinctly seen to be lying in the course of a 
good-sized branch of the pulmonary artery, whose walla 
were expanded over it. It did not completely block the 
lumen of the vessel, and on its surface was a white fibrinous 
deposit. 

The mass removed at the first operation consisted chiefly 
of enchondroraa, with a dim hyaline and fibrous matrix, 
but interspersed with islets of round-celled sarcoma. The 
recurrent masses were made up chiefly of round and spindle- 
celled sarcoma, whilst scattered throughout were isolated 
portions of cartilaginous tissue, with fibrous matrix. 

One of the cases, described in the cliapter on simple 
tumours of the lower jaw, as pure enchondroma, is really a 
chondro-sarcoma with a very low degree of malignancy. In 
that case there were no internal recurrences as in the case 
just described (p. 325), 

Ossifyiiig sarcoma, in which ossilication takes place exten- 
sively in a matrix of sarcomatous tissue, occurs in the 
lower jaw, and, as in the following case, presents at first 
most of the characters of an ordinary osteoma. Fig, 154 
shows the portion of lower jaw at firat removed, with a 
section of the tumour, which it is diflicult to distiugoish 
from ordinary bone, except by the striation seen best at its 
margins. The rapid recurrence of the disease in a soft form 
showed the true nature of the case, and the patient died 
exhausted within a year of the first operation. 

W. G , aged fifty, was admitted into Universily 

College Hospital on May 9th, 1S81. About five montha 
previously he noticed a pricking pain about the left 
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side of the lower jaw, and soon a lump appeared outside 
the bicuspid teeth ; it grew steadily but slowly, until one 
month before admission. At this time the patient had 
several teeth extracted, and the increase in the size of the 
growth became rapid after tliis interference ; there was 
constant gnawing pain. Tlie patient believed exposure to 
cold to have been the cause of the swelling. Both liis 
parents died of old age, and had no kind of tumour. 

On admission the lower part of the left cheek was bulgeti 
outwards considerably by a very hard rounded swelling, 

Flo. 154. 




which covered the outer side of the left half of the lower jaw 
from a short distance in front of the angle almost to the left 
canine ; the lower edge of the bone weis concealed by slight 
projection of the mass below it ; and, on pressing upwards in 
the sub-maxillary region, a considerable swelling could be 
felt on the inner side of the bone. Altogether the impres- 
sion conveyed to the fingers was that the growth was 
central, and that the so-called expansion of bone had 
occurred over it. No teeth were present on the left aide 
behind the canine, the alveolus was widened, and presented 
posteriorly several low, rounded swellings, covered by 
mucous membrane, soft or even cystic; whilst in front lay a 
large crater-like ulcer, at the bottom of which no bone was 
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bare. The tongue and floor of the mouth were normaL 
small, not tender, gland could be felt behind the angle of the 
jaw. ITiere was moderate constant iiaiii in the part, much ' 
increased by hanging tlie head down. As regai-ds general ! 
health there was nothing to be desired. ' 

On May 1 1 th ether ^vas given, and the growth removed | 
by an incision from the left angle to the symphysis ; the jaw ' 
was sawn through to the left of the aymphysia, the soft parts 
stripped from the growth, and then the bone was divided 
near the angle. The wound was closed by wire sutures, 
and dressed with cotton wool. 

The wound was all but healed on the eighth day, quite ao 
on the twentieth, when the man left the hospital feeling quite 
well. 

The growth was smooth on the surface, and covered by a 
thin layer of fibrous tissue ; it was sub- periosteal, not central, 
and on the inner side of the jaw lay two long oval masses. 
parallel to the mylo-hyoid ridge — one above, one below it. 
A section of the large outer mass showed it to consist of 
solid bone, much denser than ordinary cancellous tissue, 
surrounded by a margin of soft greyish-yellow tissue, 
nowhere more than a quarter of an inch thick. Vertical 
striation was plain in this border, and was in part due to 
spicules of bone. On the alveolar border was a layer of 
similar soft j^owth, one-third to half an inch thick. Micro- 
scopically the growth consisted of rather large round and 
polygonal cells, surrounded by bands of spindle cells, and 
tracts of fairly developed connective tissue ; ao that to the 
naked eye a section, seen by transmitted light, was made 
up of distinct lobules. The above description refers to the 
thin soft layer on the surface, and even in its substance dots 
of bone were numerous ; whilst at its base lay a large 
of deep yellow hone, fairly dense, having lai^e lacunie and 
ill-developed canaliculi ; tumour cells occupied the canceUons 
spaces. 

Soon after leaving the hospital the patient's face swelled 
a good deal, and it was thought that recurrence of the 
growth had occurred ; but a sequestrum worked out, and 
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the swelling subsided. lu three mouths, however, he was 
re-admitted, having had a distinct recurrence for six weeks, 
with much constant pain. His health was still very 
good. 

On September 6th, 1881, the left side of the face was now 
swollen from two inches below the line of the jaw to above 
the level of the ala nasi, and from the symphysis to the 
lower end of the ramus of the jaw. On looking into the 
mouth, two large firm masses of growth were found — one 
above the old sear, lying in the cheek, and running back 
almost to the anterior pillar of the fauces ; the other, below 
the scar, occupied the floor oE the mouth. They were 
separated by a deep groove, at the bottom of which 
was a little ulceration ; elsewhere, the surfaces of the 
growths were slightly lobulated and covered by mucous 



No lai^e glands were felt. On the following day the 
whole of this mass, together with the ramus, coronoid pro- 
cess, and condyle of the jaw, were removed by the ordinary 
incision for the removal of half the lower jaw. 

The patient again recovered, without any bad symptoms. 
The hinder part of the wound gaped widely, but it was 
healing steadily, and there was no obvious recurrence on 
October 8th, when the patient left the hospital. 

The left angle and ramus of the jaw were surrounded on 
all sides by masses of new growth, in which there was very 
little bone, as far up as the base of the coronoid }>rocesfl. 
In the mass which lay below the scar, unconnected with the 
jaw, there was a large proportion of bone. Microscopically, 
the growth was very similar to the primary one ; there 
was less division into lobules, and the cells were, 
perhaps, smaller ; the bite of boue seen were much less 
perfect. 

On January 30th, 18S2, the patient was again admitted, 
having noticed a recurrence of tlie growth two months. The 
left cheek was now enormously swollen, and the angle of the 
mouth pushed forwards by a mass of new growth, fungating 
into the mouth along the line of the jaw, but elsewhere 
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covered by mucous mMiibrane. The old wound 
but for BQ ulcer one inch and a half by half an inch, round 
which there was a good deal of firm infiltration at ita 
posterior end. The growth was firm and elastic at some 
points, bony at others, adherent to the symphysis, but not 
very finnly. The whole face was oedematous ; the left tem- 
poral fossa rather full, and the seat of much pain. The man 
was still pretty strong. 

On February 2nd the old incision was opened up, and the 
main part of the growth turned out. Aa the skin was 
3trippe<l up, the hair-bulbs could be seen springing out of 
the tumour ; then a piece in the fioor, on either side of the 
fiienum, was removed, and the two raninc arteries cut and 
tied. When the tongue had been drawn forwards by a 
string, the symphysis was removed to just beyond the right 
canine tooth ; and, finally, an attempt was made to remove 
the posterior end of the tumour; but, as it here seemed to 
involve tlje tonsil and carotid ve&gels, and to spread into the 
temporal fossa, much liad to be left. 

Again the patient made a good recovery. The anterior 
part of the wound healed, but the posterior gaped widely, 
and he went out with a large hoio here. Pain in the temporal 
region continued. He died at home on April 5th, having 
been able to walk up and down stairs to the last. The 
total duration of the disease would, therefore, seem to have 
been about seventeenth months. A section from the second 
recurrence was more densely round-celled than either of the 
preceding specimens ; slight traces of- lobulation remained, 
and there was a large amount of rudimentary bone. Through- 
out the vessel-walls were formed by cells of the new 
growth. 

2. Carcinovia. — Carcinoma occurs in the lower jaw in 
two forms, the columnar and the squamous epithelioma. 

Columnar epitfulioma has already been described in one 
form in connection with multilocular cysts of the lower jaw. 
One case at least, has been described in which the growth 
had a distinct columnar structure without the characteristic 
formation of cysts. For the elucidation of the epithelioma- 
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touB nature of this ease I am indebted to Mr. Eve, to whose 
lecture on Cysts of the Lower Jaw reference has already 
been made (p. 19S). 

The appearance of this tumour is shown in Fig. 155, 
taken froni a photograph. 

The enormous size of the tumour can be best appreciated 
by the drawing, the measiirementa being as follows : From 




the lobule of one ear round the chin to the lobule of the 
other was igh inches ; from the edge of the lower lip over 
the chin to the po-miim Adami 13 inches; and the width of 
the face was 14 inches. The circumference of the lips was 
gi inches. The patient was only thirty-two, and the 
disease appeared to have commenced eleven years before, in 
a small swelling below the right canine tooth, but the whole 
of the large growth had taken place within four or five 
years. The fungous protrusions were the result of the 
application of quack remedies. 
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The patient was in a miserable condition, being nearly 
starved, owing to the tumour forming a projecting mass 
within the mouth, which completely concealed the tongue, 
and was nearly in contact with the palate. I succeeded 




in removing the tumour by sawing in front of Che lalt 
ai^le and disarticulating on the right side, with vorj 
little loss of blood, but the patient died exhausted on 
the sixth day. The tumour weighed 41b. 6oz., and is 
now in the Museum of the College of Surgeons. Its 
appearance (reduced to about one-third) is shown in Fig. 
156. A section has been made to show its struobuic^ 
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which is precisely that described by Sir P. Crampton, the 
maes being made up of fibro-cellular tissue of difl'erent 
degrees of density, with here and there aniall nodules of 
bone, and a few small cysts interspersed through its 
structure. Tbe tumour evidently commenced in the in- 
terior of the jaw, the outer pinto being considerably ex- 
panded and destroyed in parts, while the inner remains 
perfect, and can be seen in the condition in which it was 
left at the operation. The mass in growing has carried up 
the teeth with it, and they project from it at irregular 
intervals, a considerable portion of the growth, and probably 
the most recently formed part, being posterior to them, 
occupying as it did the mouth and lying among the muscles 
beneath the tongue. The fungoid masses are covered with 
granulations, but otherwise differ in no way from the rest of 
the growth. 

Mr. Eve has examined this tumour, and has found 
scattered throughout it masses and cylinders of epithe- 
lial cells, resembling the epithelial elements of the cystic 
tumours of the lower jaw already described (p. 198). They 
were composed of lai^e irregularly sliaped or branched masses, 
and of small columns composed of round epithelial cells, 
with a layer of peripheral elongated cells. {For drawing, 
see Lecture by Mr. Eve, British Medical Jmirnnl, Jan. 6tb, 
1883.) 

In all probability this tumour did not originate from the 
epithelium of the gum, as it presented no squamous character. 
It is more likely to have originated in the paradental epi- 
thelium already described (see p. 1 74). 

Sgvamovs epithelioma is met with more commonly in the 
lower jaw tban the columnar variety. It always originates 
in the epithelium of the gum, and may form a typical epi- 
theliomatous ulcer of the gums, which has already been 
described in the chapter on " Diseases of the Gums," 

In other cases, however, it forms a distinct tumour of the 
jaw. Tbe following, under my own care, is a typical case 
of the latter form of the disease. A man, aged 6fty-8LX, first 
noticed a swelling in his face four months before his admission ; 
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he used to have toothache, and had lost ail the teeth belu 
the left lateral incisor in the lower jaw. When first noticed, 
the tumour was about the size of a small walnut, and was 
situated on the left ramus near the angle of the jaw. It 
was not painful or tender to the touch, but grew steadily. 
On admission to University College Hospital, there was on 
the left side of the lower jaw a rounded, smooth swelling, 
which extended from the middle of the vertical ramus of the 
jaw to the level of the hyoid bone below, and forwards nearly 
to the symphysis. The swelling was firm and inelastic, and 
the skin over it was normal, except that it was slightly 
reddened over the anterior half o£ the growth. Inside the 
mouth the gi'owth projected as a large red roundish mass, 
with the surface flattened and sloughy. It reached as far 
backward as the vertical ramus, and encroached upon the 
Hoor of the mouth. I removed the tumour, with the portion 
of the lower jaw impHcated, by dividing the lower lip in the 
median line and carrying an incision beyond the angle of 
the jaw. The jaw was sawn to the right of the median 
line, between the incisor and the canine teeth, and the 
tongue being secured with a thread, the bone was disarticu- 
lated on the left side witli some little difficultjs owing to the 
tumour breaking away from the upper part. Consequently 
the coronojd process was nipped off with bone-forceps, and 
an elevator was used to lift the condyle out. There was 
very little bleeding, and only one or two ligatures were 
applied. The wound was sprinkled with iodoform, and 
brought together with wire sutures, drainage being provided 
for. 

The patient made an uninterruptedly good recovery and 
left the hospital in thirty days. 

The part removed consisted of the remains of the left half 
of the bone, the part between the vertical ramus and the 
centra! incisors being almc)8t entirely destroyed by the 
growth, only a shell of bone remaining at each end. On 
section the growth was of a dead white colour where oldest, 
with a firm margin advancing into the surrounding tissues. 
It consisted of a fibrous stroma, in which were scattered 
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aumerou3 leucocytes and apindle cells, with large masses of 
squamous epithelium cells, many of which were collected into 
bird's-nest groups. The specimen is in University College 
Mitseum. 

The general characters of squamous epithelioma of the 
jaw are well seen in the foregoing case. Rapidity of growth, 
with destruction of the bone, and fungation into the mouth, 
are the leading characteristics, and nothing but early and 
free removal offers any chance of relief. In the above case 
the jaw in its upper part was apparently healthy, but I had 
no hesitation in disarticulating so as to be tlioroughlj' beyond 
the disease, and I also went well into healthy bone at the 
point of section so as to avoid, as far as possible, all risk of 
recurrence. 

The question of the necessity for the removal of large 
portions of bone in caaes of cancer of the lower jaw may be 
here referred to. Some surgeons maintain that, in a case of 
cancer, it is necessary to amputate at the joint above the 
disease in order to obtain immunity. But, if this doctrine 
is to be carried out fully, the entire lower jaw should be 
removed for disease of one side, for though the bone was 
originally developed in two halves, there is nothing to pre- 
vent malignant disease spreading across the symphysis, as 
was seen in a case of epithelioma under my own care. 

No definite rule can be laid down concerning this point, 
excepting that the incisions made for the removal of the 
growth should go well beyond the disease. In very few 
cases would it be necessary to remove the entire lower 
jaw. 

The lower jaw is liable to be invaded by epithelioma 
spreading to it from the tongue, and from the lip or other 
parts of the face, and may he affected by both sarcoma 
and carcinoma developed in the neighbouring lymphatic 
glands. 

On more than one occasion I have found epithelioma of 
the anterior part of the tongue attached to and infiltrating 
the central portion of the lower jaw, and have been obliged 
to cut out the incisive region with good result (p. 248). 
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lu the cases of recurrent epithelioma of the lip, when 
the disease shows itself in the sub-mental glands, which 
become adherent to and implicate the bone, it is possible to 
give relief, for a time at least, by sawing out the portion of 
bone involved, as I did in an old man in May, 1S76. 
In two instances I have sawn off the chin only, without 
breaking the line of the alveolus, or opening the cavity of 




the mouth. Fig. 1 5 7 shows the first patient on whom I 
performed the operation. 

Fig. 158 shows a somewhat unusual form of recuiTBaee 
after Buccessful removal of epithelioma of the lip, the growth 
involving the left side of the lower jaw and implicating the 
akin over it. I removed the left half of the lower jaw by 
sawing through the ramus, and included the skin involved ; 
but though the patient made a good recoverj', the disease 
returned before many months, and proved fatal. 

Sarcomatous growths in the sub-maxillary lymphatic 
glands tend, after a time, to imphcate the lower jaw, of which 
it may be necessary to remove a portion with the tumour. 
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A specimen in the Museum of the College of Sui^eons is 
the left half of a. jaw-bone, the body of which has been, tc 
a great degree, destroyed by the growth of a firm substance, 
which appears to have been developed on the exterior of the 
bone, and to have gradually produced ulceration and 
necrosis of it. At the angle of the jaw, adjacent to the 
growth, the bone is deeply and irregularly ulcerated, and 




near the symphysis several portions of it are completely 
detached. The patient was a man of forty-five, and t)ie 
disease began in a hard enlargement in the situation of the 
sub-maxillary gland. After increasing for a year it extended 
into the mouth, where a fungous growth protruded, and 
subsequently tlie integuments of tlie cheek sloughed and 
rapidly ulcerated, and tlie patient died exhausted. After 
death secondary growths were found in the lungs and 
liver. 

By the kindness of Mr. Wilkes, of Salisbury, I was en- 
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abled to send to the College of Surgeons' Museum a tumd 
near the angle of the jaw, for which that gentleman ampn- 
tated one-half of the bone, which was exhibited to the 
Pathological Society of London, in May, 1862. The patient 
was a man of fifty, who had a globular mass below the 
middle of the horizontal ramus of the jaw, adherent to the 
bone, but movable. The angle of the jaw was roughened 
near the growth. After removal of the half of the jaw the 
tumour was found to be enclosed in a thick fibrous capsule. 




connected with the periosteum. Microscopically the ttuuour 
was composed of very small round cells, wiUi very little 
stroma. It was probably a lympho-sarcoma, and may have 
originated in the sub-maxillary lymphatic glands. 

I have recently had under my care a man of sixty-Bix, 
who noticed some stiffness of the neck for about six months 
before he discovered a tumour near the left angle of the 
jaw. When he came under my care, three months later, 
there was on the left side of the face a new growth, in- 
volving the angle and horizontal ramus of the jaw. and 
reaching to the ateroo-mastoid behind and the level of the 
thjfToid cartilage below. The skin was reddened and ad- 
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herent, and at one point had given way. There was no 
ulceration of the mucous membrane of the mouth, and the 
glands in the neck were not enlarged. I isolated the 
growth by a curved incision, including the implicated skin, 
and then sawed through the lower jaw behind the Becond 
bicuspid tooth, and immediately above the angle. The 
patient vomited persistently after the operation, and sank 
on the seventh day. 

The specimen shows that the lower jaw is surrounded by 
a new growth which clings tightly to the periosteum, but 
does not reach up to the edentulous alveolar border. The 
hard hone of the lower border of the jaw is destroyed, and 
the growth penetrates into the cancellous tissue. The sub- 
maxillary gland lying on the inner surface of the mass is 
being gradually absorbed, the growth pressing on its inner 
surface. The surface of the tumour (Fig, 159) is surrounded 
by & distinct outline, separating it from the neigh hoiuing fat. 
It appears to have commenced in the lymph-gland on the 
parotid, for of this there is no trace whatever; the remains 
of the suh-maxillary salivary gland appear perfectly healthy. 

Microscopically the growth proved to he squamous epi- 
thelioma, consisting of the ordinary stroma, through which 
were scattered ordinary squamous epithelial cells with 
' bird'a-neat ' fairly well marked. It is a little difiScult to 
explain this occurrence of squamous epithelioma, since the 
mouth was in no way involved, and so far as could be made 
out there was no primary disease elsewhere. 




DUGNOSIS AND TUEATMENT OF T0MOUR8 I 
LOWER JAW. 

Diagnom. — The diagoosis of tumours of the lower jaw ia 
easier than in the case of the upper jaw. Slowness of 
growth, hardness, and isolation point to a non-malignant 
tumour, and this will be confirmed if there is no tendency 
to fungate within the mouth, and no enlargement of the 
neighbouring lymphatic glands. Simple tumours of the 
lower jaw, if allowed to grow unchecked, may after a time 
burst through the skin, and tlius give rise to a {ungating 
mass, wliich, however, is of slower growth and more healthy 
appearance than the malignant fungus, llapidly growing 
tumours are almost invariably cancerous, and the only chance 
for the patient is their early removal, with the portion of 
bone implicated. 

The prognosis after removal of tumours of the lower jaw 
is more favourable than elsewhere, since, owing to the 
anatomical relations, it is easy to get rid of the whole 
disease. The question of the return of cancer being in- 
fluenced by removal of one-half of the bone is, as already 
mentioned, still an open one. 

The successful recoveries following removal of large 
portions of the lower jaw are very remarkable, operations 
on the lower jaw being as a rule attended by little constitu- 
tional disturbance. Mr, Cusack removed large portions in 
seven cases, with only one fatal result, which was due to 
erysipelas and cedema of the glottis. Dupuytren operated 
in twenty cases, with only one death resulting from the 
operation, and that from the same cause as iu Mr. Cusack's 
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fatal case. The experionce of modern surgeons is equally 
favourable. When the disease is of ordinary dimensiona, 
and the patient is iu fair health, the results are exceedingly 
satisfactory. 

Operations on the Lower Jaw. — Small tumours, involving 
the alveolus, may he removed with bone-forceps witliout any 
incision through the skin, and even a considerable portion of 
the central part of the lower jaw may be removed without 
incising the lip, if the mucous membrane between it and the 
bone be freely divided and the Up drawn well down. The 
large forceps figured at page 243 are particularly useful in 
attacking tumours situated in the molar region without 
external incision, and the gouge and chisel should be freely 
employed for the enucleation of benign tumours in the in- 
terior of tlie lower jaw. 

The late Mr. Maunder (Medical Times and Gazette, July, 
1874) removed two fibrous tumours of the lower jaw of 
considerable size without auy external incision, separating 
the soft parts witli a raspatory, and sawing the bone in front 
of and behind the tumoar. The principal difficulty in these 
operations was not so much the separation of the tumour as 
its 'delivery' through the mouth, which was slightly split 
in one instance. Fortunately the hiemorrhs^e in both cases 
was slight and the patients did well, but another surgeon 
who adopted the proceeding was less fortunate, and lost his 
patient by secondary haemorrhage, which, considering the 
close proximity of the facial artery, and tlie necessary division 
of the inferior dental artery, is not very surprising. For 
my own part, I do not think the extra trouble and risk 
of the proceeding arc balanced by the absence of a scar, 
which, in the majority of cases, need not involve the lip, 
and if properly placed will be nearly invisible afterwards. 
The same may be said of the so-called ' sub-periosteal re- 
sections ' of the lower jaw. In cases of uecroaia it is, of 
course, advisable to preserve all the periosteum, and in 
extracting a sequestrum it may be occasionally uecessaiy to 
turn aside soft parts witli a raspatory, but any systematic 
stripping of periosteum from a jaw involved in a tumour, 
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is not only impossible, but, if undertaken, will surely '. 
shreds of periosteum with, possibly, some portion of disease 
attached. 

In order to operate satisfactorily within the month it is 
essential that the jaws should be kept fidly asunder, and I 
have found nothing so convenient for the purpose as a simple 
vulcanite 'prop,' similar to that used by dentists, placed in 
position on the side opposite to the disease before the adminis- 
tration of chloroform. A string attached to it obviates any 
danger of its being swallowed. 

The ingenious gag invented by Dr. Wingrave (Fig. 1 60) 

may also be employed for the same purpose. It is automatio. 

Fig. 160. 




opening by means of a spiral spring, and locking by reason 
of the curved form of the bar. 

"When a large portion of the body and ramus has to be 
removed, a curved incision may be advantageously carried 
along the posterior margin of the tumour, so that the scar 
may be well out of sight afterwards. In this the facial 
artery will he necessarily divided at the anterior border of 
the masseter muscle, and it is advisable to secure both ends 
immediately with ligatures, or the patient may lose a con- 
siderable quantity of blood. The tissues being then dissected 
off the tumour, a careful examination of it should be made, 
to see if it be possible to extract the tumour by removing 
the external plate of bone with the gouge and bone-forceps ; 
and no harm can come of such an attempt, even if it prove 
abortive, since no vessel of importance is interfered with. 
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If necessaiy, however, & small saw can be applied in front 
of and behind the affected portioa, which can then be readily 
isolated and removed. 

In making these sections of the lower jaw it is better not 
to complete one before the other is begun, because of the loss 
of resistance consequent upon breaking the continuity of the 
bone ; but both cuts, being carried nearly through the bone 
with the saw, may be conveniently completed together with 
the bone-forceps. 

When the central portion of the lower jaw ia removed, it 
is well to take precautionary steps to avoid the possibility 
of the tongue falling back and suffocating the patient. A 
ligature should therefore be passed through the tip of the 
tongue, which will enable a trustworthy assistant to keep , 
it drawn forward until the operation is completed. The 
ligature should then be attached to one of the hare-!ip pins 
with which the wound is closed, and may safely be cut and 
removed on the second or third day. In all cases in which 
the inferior dental artery will be divided, the operator should 
be provided with a line Paquelin's cautery or a small plug of 
wood, which may be thrust into the dental canal to stop all 
bleeding. 

Amputation of one side of the lower jaw can be conve- 
niently performed through an incision running along the 
posterior margin of the bone, from the level of the lobule of 
the ear to the median line, where, if the size of the tumour 
renders it necessary, a vertical incision may be carried through 
the lip (Fig i6i). The facial artery having been secured, 
the tissues of the cheek and the masseter are dissected up, 
without injuring the flap and without prolonging the incision 
upwards, by which the facial nerve would be of necessity 
divided. A tooth having been extracted at the point where 
the bone is to be divided, this is efl'ected with a small 
straight-backed saw, and the bone having been grasped with 
the ' lion-forceps,' is drawn forcibly outwards, whilst the 
knife is run along its inner side, care being taken to keep 
close to the bone, so as not to endanger the sub-maxillary 
gland OP lingual nerve. The internal pterygoid muscle 
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having been carefully separated from the bone, forcible 
traction is to be made upon the jaw, so aa to depress the 
coronoid process, which by a few touches of the knife is 
fi-eed from the fibres of the temporal muscle. The joint 
being now in view, the knife is to be applied to the front ot 
it, when the condyle will be at once dislocated, and the 
knife can be carried cautiously behind it, so as to isolate it, 
A forcible wrench of the bone will now tear tlirough the 




few remaining fibres of the external pterygoid muscle. : 
the bone can be removed (Fig. 162). At the same time 
care must be taken not to twist the jaw outwards, so as to 
force the condyle and neck of the hone against the internal 
maxillary aitery, which might thus be torn. 

In order to obviate the difficulty which often occurs at 
this stage of the operation, Dr. Gross recommends a flat 
bone-elevator, to clear the coronoid process and condyle, and 
thus avoid all danger to the artery. Having employed this 
plan on sevei-al occasions I can strongly recommend it. 
Mr. Bryant has in some cases dissected up the periosteum 
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und slipped the condyle out of it, but there appears to be a 
danger of leaving disease behind in many cases, if this plan 
were generally adopted. 

In the case of small tumours, removal of one-half of the 
lower jaw is sufticiently easy, but, when the tumour is large, 
it may so completely wedge in the upper part of the bone 




as to hinder the freeing of the coronoid process, and prevent 
dislocation. Under these circumstances the best plan ia to 
use the bono-forceps to cut off the coronoid process, or to 
re-apply the saw and cut off the tumour as high as may be, 
and subsequently to remove the remaining portion of jaw, 
if the disease is malignant, hut not otherwise. Another 
complication is when the tumour breaks away from the 
upper part of the jaw during the operation, thus rendering 
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it difficult to dislocate the condyle, owing to the wanfc 
leverage. The ' lion-forceps ' of Sir William Fergiis3on is 
exceedingly useful here, as I have experieuced in several 
cases. 

When one-lialf of the lower jaw has been removed, some 
inconvenience is experienced from the remaining portioD 
being drawn inwards by its muscles. To obviate this, Mr. 
Nasmyth, of Edinburgh, originally contrived some metallic 
caps to fit the teeth of the upper and lower jaws, and thus 
keep the bone in position. Mr. Liaton speaks highly of 
this apparatus, and a similar contrivance made by Air. 
Cartwright was of great service in the case of the pBtient 
from whom Sir W. Fergussou removed one-half of the 
lower jaw. 

I have employed a double vulcanite cap for the teeth for 
the purpose, as being more cleanly, but have found so much 
pain caused by the constant tension of the muscles of the 
unaffected side which are left without opponents, that I have 
abandoned the method altogether, and was content until 
lately to allow the remaining portion of jaw to be thrust 
inwards. Recently, however, Mr. Stanley Boyd introduced 
a piece of knitting-needle between the divided enda of a 
lower jaw with good effect, and I adopted the plan in a case 
in which I removed a portion of the jaw for non-maUgnaiit 
disease, with satisfactory results. The needle, which was 
slightly bent, was introduced into the dental canal so as to 
maintain the chin in the median line, and the patient wore 
it for some weeks, when one end of the needle protruded 
through the skin, and it was then withdrawn. The result 
03 regards the patient's looks has, however, been very satia- 
factory, and I should again adopt the plan in a case of noQ- 
mahgnant disease of the side of the jaw ; but when the 
symphysis is removed it appears to be better to allow the 
halves of the jaw to fall together and unite. 

In the case of very large tumoiU'S, necessitating the re- 
moval of the greater part of the lower jaw, the direction of 
the incision is a matter of considerable importance. A 
semi-lunar incision below the mouth was employed by Sir 
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William Ferguason in cases of tlie kind ; the great advantage 
being the non-interference with the lip (which is dissected 
up with the integuments of the chin), and the fact that the 
scar is completely hidden afterwards. On the other hand, 
this incision necessitates the division of both facial arteries, 
and if disarticulation on one side is requisite, will not afford 
good room for the proceeding without danger to the facial 
nerve. In a case of very large epithelioma of the lower 
jaw, already described, I preferred an incision through the 
median line of the lip, and was able to dissect the daps 
back with great ease and rapidity, and to avoid cutting 
either of the facial arteries. The median line is, after all, 
the best position for a cicatrix, and I regard the division of 
the lower lip, which always readily unites again, as a very 
unimportant matter. 

Whatever the operation which has been perfonned, care 
should be taken to secure all bleeding vessels, and when 
there are bleeding points deep in the wound which cannot 
thus be treated, the actual cautery should be applied to 
them. Tlie dental artery, necessarily divided in sawing the 
jaw, Ls sometimes troublesome if its mouth is not touched 
with the cautery, or the dental canal plugged with a small 
piece of wood. The incision in the skin should he carefully 
adjusted with wire or silk sutures, and the lip brought 
together with hare-lip pins and a twisted suture, fine si lk 
sutures being put in the mucous membrane lining the back 
of tlie lip, so as to prevent the access of saliva. Care must 
be taken to provide for the drainage of the wound by leav- 
ing an opening at the most dependent part, into which a 
drainage tube may be put, and if necessary a light bandage 
may be applied to support the parts. At the time of the 
operation tlie wound may be thoroughly sponged out with a 
solution of chloride of zinc (gr. 40 ad 5i)i or better, the 
whole of the wound may be thoroughly sprinkled with 
iodoform, which has a most marked antiseptic effect. 

The after-treatment consists in supporting the patient's 
strength by administering fluid nourishment with a feeder 
or tube and bottle, and careful washing out of the mouth 
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with detergent lotions, so as to keep it clean and healthy 
during the process of healing ; and when the effects of the 
iodoform have worn off, nothing is more effective as an 
antiseptic than the glycerinum acidi carbolici freely applied 
with a camel'a-hair brush. 

Operations on the Jower jaw are quite of modem date. 
Anthony White, of the Westminster Hospital, appears to 
liave been tlie first surgeon who removed a portion of the 
lower jaw (1804). He was followed by Dupuytren (18 12), 
Mott and Grafe (1821), and Sir P. Crampton in 1824. 
Cusack's celebrated cases of disarticulation occurred imme- 
diately afterwards, and the operation became an established 
one. The names of Liston, Syme, and Fergnason have 
been prominent in connection with the operation in this 
country, whilst abroad Lisfranc, Lalleniand, Maisonneuve, 
Gensoul, and other eminent men, have given it their 
support 

It has been already noticed how little deformity often 
results from the removal of portions of the lower jaw. Al- 
though the bone is never reproduced, a development of firm 
fibrous tissue takes its place, which affords support to arti- 
ficial teeth, and to which the muscles gain a firm attach- 
ment. In February, 1855, Mr. Spenee, of Edinburgh, 
brought before the Medico- Chintrgical Society of Edinburgh 
a preparation illustrating this point in a marked manner. 
Eighteen years before the patient's death. Sir William 
FergussoE had removed the greater part of the right side of 
the lower jaw. Five years later Mr. Spenee had removed 
the left side of the jaw from within half an inch of the 
symphysis to the articulation, and the condition found at 
death, thirteen years after, is thus described (Editii/urffh 
Medical Jmiiiial, April, 1855): "A dense fibrous texture 
connected the small portion of the ascending ramus of the 
right side with the remaining portion near the symphysis, 
whilst on the left side a similar texture occupied the place 
of the disarticulated bone, on both sides affording firm 
attachments to the masseters and other muscles, so that the 
patient during life had considerable use of the mouth." 
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The tendency of the muscles to force the remaining por- 
tion of the jaw out of place has been already referred to. 
In cases in which the central portion of the jaw has 
been removed, the force of the muscles on both sides being 
equally exerted, the rami of the jaw become closely approxi- 
mated, and are united by very firm fibrous tissue, which 
eventually developes into bone, as in a specimen in Univer- 
sity College Museum. This, of course, gives a peculiar 
narrowness to the lower part of the face, which is fortunately 
concealed in men by wearing a beard. 

The supplying of artificial teeth to a patient who has 
undergone removal of a portion of the lower jaw will tax 
the ingenuity of the dentist considerably, for when the 
muscles have forced the remaining portion out of position, 
it becomes necessary to employ means to bring the teeth 
into their normal relation so as to obtain a proper ' bite.' 
The vulcanite rubber forms a most useful base for the arti- 
ficial teeth, and if firmly attached to the remaining portion 
of jaw it moves very satisfactorily with it, lying in the hollow 
of the cheek and resting upon the dense fibrous tissue of 
the cicatrix. 



2 A 




Adinomyaisis. 

Althodgh actinomycosis may be found in almost any part 
of the body, yet. in the majority of cases, its primaty salt 
13 in the jaws, the lower jaw more frequently tban Uto 
upper. It is much more common in cattle than iu man. It 
has been settled beyoad doubt, that the active agent io pro- 
ducing the disease is a fungus termed uetuKnnyces or, from 
its appearance under the microscope, the 'ray-fungus,' The 
fungus is taken iu through tlie mouth, and may lodge in 
almost any part of the alimentary or respiratory tracts. It 
has beeu already mentioned that the jaws are the structures 
most frequently affected, and the explanation of this fact is 
probably to be found in the intimate relation that exists 
between the teeth and the jaws. Any breach in the int^ri^ 
of the teeth, such as is brought about by decay, serves as a 
gate through which the fungus can enter and penetrate into 
the interior. We find that the clinical history of the case 
is in accordance with this \iew. Thus, the earliest symptom 
is very frequently tenderness, and sometimes severe pain, 
localised in one or more of the teeth ; on examination the 
teeth are found to be carious, and the pain is generally 
attributed to ordinary septic inflammatiou caused by the 
focus of decay. Within a few weeks a swelling forms. 
"^Tien the lower jaw is affected the swelling is situated U 
the angle of the jaw ; wheu the upper jaw is affected a 
swelling is noticed at some part of the cheek. The tumour 
is tirmly iised to the jaw, and may be either soft or hard 
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As thb tumour increases in size the skin over it becomes 
slightly inflamed, and fluctuation can be readily detected. 
If the swelling is not opened by the surgeon it will finally 
burst. In either case a turbid serous Hquid escapes, con- 
taining in suspension small yellow gi-ains, wliich have a, very 
characteristic appearance and consist of masses of the fungus. 
Around this swelling the tissues become aflected in diffused 
areas, which break down iu places and form numerous 
HstiUa;, communicating one with the other and opening on 




the surface by several crateriform apertures. Tbis condition 
is well ehowft in Fig. 163 (Albert). On passing a probe 

into the sinuses bare bone can be readily felt. A slight 
amount of pus trickles away from the openings of the 
tistulEe. This diffuse infiltration of the skin and subcu- 
taneous tissues may spread widely, passing downwards along 
the neck and upwards to the temporal region. Sometimes 
the sub-maxillary lymphatic glands become inflamed and may 
suppurate. The spreading inHammation may also cause that 
condition known as 'closure of the jaw' (p. 389). As 
a rule the temperature is not raised, but sometimes there is 
distinct fever if exit is not given to the purulent collections. 
The constant dischai^e of pus leads to progressive emacia- 



1 



372 PARASITIC DISEASES OF THE JAWS. 

tion and finally to lardaceous disease. In some c 
poisoning accelerates the coiirse of the disease. In other 
cases Dumerous secondary foci develop, especially in the 
lungs. As a rule, the course of the disease is chronic, lastiog 
one or two years ; occasionally, however, the disease takes a 
very rapid course and may tenninate fatally within three 
months. 

Frognosis. — Unless the disease be eradicated at an early 
period the prognosis is very grave. The progressive emaci- 
ation and cachexia render the patient very liable to fatal 
intercurrent affections. Secondary foci of the disease may 
appear in important organs, especially in the lungs, and lead 
to a fatal termination. The prognosis appears to be more 
serious when the upper jaw is affected than when the lower 
jaw is attacked. 

In rare cases the disease has been cured by incision and 
drainage of the tumour. The success of more radical 
treatment has been encouraging. Several cases have been 
recorded where, after thorough removal of the diseased 
structures, a cure has taken place. If, however, secondary 
visceral foci have formed, the prognosis is probably 
hopeless. 

Diagnosis. — In many cases this is most difficult. If the 
characteristic yellow bodies can be found, any doubt is at 
once cleared up. In some cases, however, they may not be 
found, even after a prolonged search. We must then take into 
consideration other factors. Thus, the occupation should be 
ascertained ; any work necessitating contact with cattle may 
lead to infection. The chronicity of the disease, the spread- 
ing, inllammatory character, and the formation of numerous 
inter-communicating hstuln:, should be borne in mind. 

IVeatment. — It is obvious that complete removal of the 
fimgus should be aimed at. In very early cases this might 
be attained by opening the swelliug and thoroughly scraping 
the walls with a sharp spoon. In more advanced cases, free 
removal of the skin and deeper structures with the knife, 
combined with scraping, is necessary. lu some cases the 
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disease b too extensive to be treated in this way. The 
injection of germicides, especially perchloride of mercury, 
has been recommended in these cases. Owing to the dift'use 
character of the secondary lesions in the viscera, operative 
treatment is out of the qnestion. 



Mycosis Aspfrgillina. 

Zamiko (Deutsche vied. Woch., 1891) recoiiia a case of 
myeusis aspergUlina of the antrum of Highmore. The 
following account is taken from the Supjylcmna to the BrUis/i 
Malical Journal, 1891 : 

The patient, a woman, aged tifty, complained of nasal 
obstruction, with an offensive and copious nasal secretion, 
fi'ontal headache, and an occasional sense of fulness in the 
left ear. Khinoscopy showed that both middle turbinated 
loncs were occupied by irreyular tumours attached by 
a broad base, and almost filling the middlit meatus of the 
nose. On the left aide, moreover, was some creamy highly 
offensive pus. occupying the middle meatus and covering the 
upper surface of the lower turbinated bone. This pus could 
be made to ooze freely if the tumour was pushed towards 
the septum with a probe. The soft palate was shortened by 
cicatrisation and drawn up, especially on the right side, 
radiating cicatrices being also visible on the hard palate and 
pharynx. Zarniko removed the tumours by means of 
a snare, and, eis soon as the wounds had healed, passed a 
curved tube into the left antrum of Highmore, and syringed 
it out, removing in this way a number of dark brown, more 
or less friable, lumps as large as peas. On microscopic 
exaniinatioD these lumps were found to consist of a fungus, 
presenting all the characters of ospergillus fumigatua 
(Fresenius). The antrum was regularly washed out with 
boracic and corrosive sublimate lotions, rapid improvement 
taking place. The lumps disappeared, together with the 
offensive smell; the dischai^e of pus also greatly diminished. 
Zarniko considers this disease to belong to the same category 
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as otomycosis. The mucous membrane of the antram, wheu 
healthy, is probably unsuited to be a soil for the aspeigillus, 
but, in this case, it may possibly have become suited as a 
result of serous catarrh, the growth of the fungus provok- 
ing and maintaining the inflammatory condition observed. 
Zamiko reconmiends that the disease should be attacked 
through the middle meatus. This method is simpler thaii 
any other. 



CHAPTER XXIII. 

DISEASES OF THE TEMPORO-M AXILLARY ARTICULATION. 

The temporo-maxiUary articulation is, like other joints, the 
subject of inflammation due to constitutional and local 
causes, to which latter its exposed position would seem to 
render it particularly liable. Yet it is remarkable that 
acute disease of the temporo-maxiUary joint is hardly re- 
corded, and I think the explanation is to be found in the 
fact that it is often confounded with acute affections of the 
ear, and that mischief beginning in the articulation may 
induce purulent discharge from the meatus in children. 

That destructive disease of this articulation is not very 
infrequent, is evident from the number of museum speci- 
mens extant of complete ankylosis, and of the numerous 
cases of fibrous anlqrlosis which have been met with in 
practice. 

The diseases of this joint may conveniently be divided 
into acute arthritis, chronic arthritis, and tubercular 
disease. 

Acute Arthritis. — The cases of acute arthritis are 
numerous, and it would be inconvenient to classify them 
according to their causes. They fall, however, very 
naturally into two groups, those that do not suppurate and 
those that do. 

The three chief causes of iwn-suppurative arthritis are 
rheumatism, injury and gonorrhoea. There is swelling and 
pain in the region of the joint, and sometimes the pain may 
spread to the temple or ear. The pain causes spasm of 
the muscles, and hence difficulty or impossibility in opening 
the mouth. The acute stage lasts from one to two or three 
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weekB, and may sometimes termiuate in partial or complete 
aiikyloflia. 

The cauaea of sufiiniralke arlhriiis are variouB. The 
inflammatiou may cotiimence in the joint, or may spread 
from Bome neighbouring structiire. A severe iajury may 
lead to auppuration, but more commonly it occurs daring 
the course of some specific disease, such as scarlet fever, 
measles, &c. Mr. Spanton, of Hanley {Lancet., April i6th, 
1881), reported two cases following acavlet fever. They 
came under his care for the resulting ankylosis, which he 
aucceasfuUy treated by dividing the fibrous bands with a 
tenotome passetl into the articulation. A considerable 
number of the cases are secondary- to suppui-ation in the 
neighbourhood. Thus, in Guy's Hospital Museum is the 
skull of a n^ro who had disease of the cervical vertebra, 
and complete osseous ankylosis of the temporo-maxillar)' 
articulation, coming uii after a wound in the neck from a 
fork. The historj'of the mau, witli a drawing of the skull, 
will be found in Mr. Hilton's " Lectures on Best and 
I'ain." 

In some cases, no doubt, the inUammatioa ia secondary to 
suppurative otitis media. This occurred in a gentleman, 
aged twenty-five, who was sent to me by my friend, Dr. 
ISate. I saw him first in February, 1 866, wliea lie told me 
that he had the measles batlly when nine years old, and 
this was followed by dischai^e from the left ear, which 
became deaf. The discharge had ceased for two years, when 
in September, 1864, he caught a severe cold, and it recom- 
menced, and at the same time the left temper o-maxillaiy 
articulation became swollen and stiff', so that lie was obliged 
to live by suction for souie time. The discharge from the 
ear was very profuse, as much as half a pint at a time, and 
matter burrowed under the tissues of the face as high as th« 
orbit, where a small opening formed, and down the nedt, 
discharging into the throat for three days. Finding the 
left lower wisdom tooth cut awry and very far back I 
thought that this might possibly be connected with the 
disease, and therefore had it extracted, with some difficulty, 
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by Mr. Muiamer}'. In the following July 1 found that he 
had derived no bcuetit from the extraction, and the jaws 
were as firmly closed aa before. The space between the 
incisors was i inch, and rather more between the bicuspids 
Oh the left aide. The mouth did not open so widely as it 
had done eighteen months before, but he had perceived no 
diffeiance during the preceding six months. There was no 
external deformity, but he said he heard a grating sound on 
niii\Tng the jaw which was not audible externally. 

My colleague, Mr. Arthur Barker, in his valuable article 
on Diseases of the Joints (" System of Surgery," vol. ii), men- 
tions that in cases of suppuration of the middle ear, the 
tt-mporo- maxillary articulation may become involved through 
tlie floor of the meatus, in which a hiatus often exists in 
children. He quotes in proof of this a case which I had 
long under my care, a child, from wliose meatus the condyle 
of the jaw was extracted ; but I should rather regard it aa a 
case in which, from disease of the temporo-maxillary joint, 
perforation had ensued, and the condyle had found its way 
into the meatus. 

Chronic Arthritis. — The researclies of the late Dr. Kobert 
Adama and Dr. It, W. Smith, of Dublin, have shown that 
rheumatoid arthritis occasionally alVects the temporo-maxil- 
lary articulation, and the former author has, in his 'Atlas, 
Kgiired the remarkable hypertrophy of the neck of the 
condyle of the jaw, occurring in the caae of a woman, aged 
thirty, to which I shall have occasion to refer more par- 
ticularly later on. 

Cruveilhier, who first deacribed an example of rheumatoid 
urtliritis of tlie temporo-maxillary articulation (Analomie 
Ptithologitpic, liv. ixj, says: "I have never seen the 
disease I call wearing away of the articular cartilages better 
marked than it was in tlus case. The condyle of the lower 
jaw did not exist ; it might bi; supposed to have been sawn 
o If horizontally at the line of junctiou of the head with the 
neck, and that which remained of the neck had been flat- 
tened. The articular part of the glenoid cavity was repre- 
sented merely by a plane surface ; no trace of inter-articukr 
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cartilage or cartilage of incrustation existed. Botli sarboes 
of the altered articulation were remarkably red." 

I have never had the opportunity of examining a recenl 
example of this (Ii9ea3e, but a^^ far as can be judged from 
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1 specimens, the articular surface of the condyles is 
flattened and somewhat altered in direction in the l«sf 
marked instances (Fig, 164), and absorption of the nect, 
with complete wearing away of the articular surfaces (Fig. 
165), occurs in the older and more advanced cases. I agft* 




with Dr. Adams, that eburnation of Uie articular surfaces, 
or the occurrence of porcellauons deposit in the tempoto- 
maxillary articulation, is very rare. Tlie description quoted 
from the St. Bartholomew's Catalogue by Dr. Adams refeis 
to preparation No. 551 in that museum (Fig, 1G6). and is 
as follows : 

"There has been disease in one of the articulations of the 
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jaw, producing absorption of the arttuular cartilage, with a 
deposit of bone around the circumference of the glenoiil 
cavity. Tlie corresponding condyle is in part removed by 
absorption ; its surface ia rough, except at one point, where 
it is highly polished, and has an ivory-like texture." 

Enlargement of the glenoid cavity is common in these 
cases, and is well seen in Fig. 167, taken from the same 
specimen in St. Bartholomew's Hospital. Absorption of 
bone must of course occur in these cases, but it is worthy of 
remark that, as pointed out by Dr. Adams, the bone forming 

Fin. 167. 




the fundus of the cavity is not thinned, but, if anything, 
is thicker than in the normal state. The entire disappear- 
ance of the inter-articular fibro-cartilage is, apparently, an 
early event in chronic disease of the temporo-maxillary 
articulation. It had entirely disappeared in all the few 
recorded post-mortem examinations, and was absent in a 
case of hypertrophy of the condyle in the living subject 
which I successfully operated on. 

Hypert roph;/ nf Ik'- 2^'eck and Condyle was observed by 
Dr. Adams in the case of rheumatoid artliritis of the 
temporo-maxillary joint already referred to, and is beauti- 
fully shown in Plate 1 of his admirable ' Atlas.' Though 
occurring in a woman of only thirty, there can, I think, be 
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uo doubt, from the descriptiou and drawings of her liand 
and feet, that the patient was the subject of rhenmatdd 
arthritis. It is by no means certain, however, that the 
hypertrophy of the neck and condyle must l>e coiisidered to 
be the results of that disease, for, as I shall show, this 
same rare deformity has been found in patients otherwise 
healthy. 

Fig. 168 shows n lower jaw so like that figured in 

Fl<:. 16K. 




Adums' ' Atlas ' in every respect, that the preparations, 
are evidently identical in their nature. It was presented 
to the College of Surgeons' Museum by Mr. Jeremiali 
McCarthy, and is thus described by Mr. Eve : 

" A lower Jaw with a mass of bone, having somewhat the 
form of an inverted pyramid, attached to the thickened 
neck of the right condyloid pi-oceas. The upper surface of 
the mass, corresponding to the base of the pyramid, is flat 
and smooth as if it had been covered with tibro-cartilage 
(Fig, 1 69). Upon its inner aide is a deep indentation, &mi 
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which a 6s3ure extends outw»nIs and downwards nearly to 
tht: external surface of the bone. The indeucatioQ and the 
flsaure constitute the upper boundary of a portion of boue, 
which, from its form and position, might be taken for an 
enlarged condyle. The right half of the jaw is larger in 
all its dimeuBions tliau the left half, the breadth of the 
horizontal ramus in front of the angle being double that ou 
the left side, which, from tlie slenderaess of the coronoid 

FiQ .169. 




and condyloid processes, appears atrophied. From a. 
middle-aged man, who died with apoplexy. There was a 
remarkable deformity of the face from the deviation of the 
symphysis from the middle line ; and the projection of the 
enlarged condyle was considerable. The base of the skull 
was not examined, and notliing was found in the post- 
mortem examination except atheroma of the vessels. 
Nothing unusual had been noticed about his mouth in 
childhood, nor could any account of an injury be obtained." 
(See PathdAogical Socict^s Traitsaeimis, vol. xxxiv, 1883.) 

In the same volume of the Fathological Society's 
TraiimaioM will be found the i-ecord of a remarkable 
specimen of hypertrophy of the neck and condyle of the 
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jaw, removed by mj'self from a woman, agud thirty-flii. 
whose face had for ten years become gradually more 
deformed, by the increasing displacement of the chin to tir 
right side and the projection outwards of the left co&d^d 
process. The movements of the jaw were restricted, and 
the length of the left ascending ramus was three inches, of 
the right one inch and a half. She had an attack of 
hemiplegia, implicating the left side of the face, when she 




was twenty-five years of age, and from this affection her 
limbs had recovered perfectly and her face partially. 

The appearance of the patient (who was sent to me 
by Dr. Williams, of Sherborne) is seen in Pig, 1 70, 
and the piece of bone removed is accurately drawn 
in Fig. 171, the hypertropliied condyle measiuring one 
inch and three-quarters from before backwards, and one 
inch across, and being covered with fibro-cattilag«. A 
section of the preparation shows it to be composed of 
cancellous bone with large rounded spaces, and its walk 
are formed of a thin layer of compact bone. Tfae 
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fissure observed in Mr. McCarthy's does not exist in this 
apeciiueu. If the condyle thus shown is compared with 
Fig. 169, which represents the condyle of Mr. McCarthy's 
case, of the natural size, there can be little doubt that my 
preparation, Mr. McCarthy's, and Dr. Adams's all belong to 
the same category ; and yet in Mr. McCarthy's probably, 
and certainly in my own cnsc, this was the only joint 
ntteeted. It luiist be concluded then, I think, that 




hypertrophy of the neck and condyle may occur in 
otherwise healthy patients, and I believe that I saw, in 
consultation with Mr. Nathaniel Stevenson, the early stage 
of this curious condition in a younf* healthy lady of about 
twenty, in whom the lower teeth had gradually become 
displaced from no known cause, ao as to disarrange the 
nonnal bite. I here detected, wliat was then new to me, 
some hypertrophy of the neck of the jaw on one side, and 
recojnmended blistering and a course of iodide of potassium 
without any marked benefit, except that the deformity has 
not increased. lu the patient, whose portrait is given in 
Fig. 1 70, the deformity was so great as to warrant surgical 
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interference, and the result has been very satisCacbny, Uie 
face being brouglit straight, and the patieot having tnt 
movement of the jaw. 

In old age, after the teeth have fallen out, cettm 
changes take place in the joint resembling those prodtKcd 
by rheumatoid artlmtia. " These changes are freqnenUr 
very marked. The fibro-cartilage is very often coinpletcl; 
removed, the only relic of it to be found being a fimbriated 
margin attached to the inner aspect of the loose capsule. 
In other caaea the cartilage is rendered thin throughout ib 
extent, and in others, again, it is perforated internally and 
posteriorly. The appearance presented by the aiticnln 
surface of the head of the jaw, varies considerably. In 
some cases the head, while not diminished in breadth, loses 
its convexity, and is instead liattened on its upper saituse, 
the flat facet being quadrilateral in form. It may preaecl 
a partial covering of cartilage, but in verj' many cases the 
bone presents instead a porous granular aspect. In aiu-i 
cases the eniinentia is usually fjuite removed, the originil 
elevation being replaced by a Hat surface, whicli is 
continuous with that forming the back part of the glenoid 
cavity. This surface is usually completely deprived of its 
articular cartilage. Sometimes the head of the jaw is much 
constricted transversely, and presents a slight rounded 
convexity, which articulates with tlie inner part only of the 
glenoid cavity, having cut for itself a longitudinal channel 
through the inner portion of the eniinentia articularis, the 
outer portion of this convex surface of bone presenting bul 
slight changes." 

This description is copied from Mr. Arhuthnot Lane, wtrt 
has published some original views on the mechanical causa- 
tion and pathology of rheumatoid arthritis. {PcUholoijieal 
Society's Transactions, i8S6). 

These changes, iu Mr, Lane's opinion, " are due ^to the loss 
of teeth, and tn the consequent modification in the nonual 
movements of the temporo-maxilLiry articulation, and the 
general atrophy of the muscles of mastication, especially of 
those that serve to approximate the jaws, namely, the mosseter 
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I and internal pterygoid. It is owiuy to the action of these 
[ two miiBcles that the form of the angle of the Jaw varies at 
diifereut periods of life. As these muscles are used with 
great vigour during young adult life, the surfaces of bone 
I into which they are inserted become strong and dense, and 
I marked by vertical ridges indicating the attachment of the 
tendinous insertions of the muscles, especially of the masseter, 
and it is owing to the action ot the latter muscle that the 
margin of the ramus is everted. As these muscles atrophy 
and become almost, if not completely, fiinctionleaa, the 
portions of the bone into which they are inserted lose their 
prominent ridges and their everted margin, and become 
rounded and wasted in a manner similar to that in which the 
portion of the great tuberosity of the humerus, wliich receives 
the insertion of the supra-spiuatus. atrophies in feeble old age. 
It is this atrophy of the angle which causes the appearance of 
the jaw peculiar to edentulous old age. The atrophy of the 
fibro- cartilage ia due partly to an atrophy common to it and 
the muscle inserted into it, and partly to the loss of the move- 
ments of flexion of the temporo-maxillary articulation, and to 
their replacement by a simple antero-posterior movement of 
the opposing surfaces of bone upon one another. After the 
tibro-cartilage is removed, the articular cartilage in also 
destroyed, the surfaces of bone being brought into direct con- 
tact. By their mutual friction they destroy one another, 
and the amount of destruction will depend on the amount and 
cliaracter of the movement to which the bones are exposed, 
and the vitality of the osseous and nervous systems." 

Ti'hcrcit/ar Dlwnse. — This is a very rare disease and but 
few cases are recorded. In his " Practical Observations in 
Surgery" (i8r6), Mr. John Howship describes a case of 
" scrofulous inflammation of the face, followed by ankylosis of 
the jaw " in a man of fifty-six years of age, who dated the 
origin of the disease from a cold taken at the age of four. 
The original illustration shows complete bony ankylosis of 
the lower jaw to the temporal bone on the left side. On 
the right side the shape of the joint is considerably modified, 
as may be seen in the specimen in the College of Sm'geons' 
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Museum. Laniielougue has reported a case of Wbo- 
cul&r disease in whicli the condyle became separated friBi 
the rest of the bone, passed into the auditory meatus and 
peaetrated into the cranial cavity, causing an abscess of the 
brain {Bull, de In Soc. Aimt., 1866). 

Trcaiment. — The treatment of acitte arthriti* oi the 
temper o-m axillary joint is similar to that of acute artbiidi 
of any other joint. Eest is the lirst consideration, but 
absolute rest is very difficult to obtain in the case of litt 
lower jaw. The application of an elastic bandage, except 
when food is being taken, will be of some service. 

Dr. Goodwillie, of New York, has, however, contrived an 
ingenious method of fixing the lower jaw eflectiially in 
cases of arthritis, which will be best described iu his own 
words (Arehiirs of Medicine, New York, June, 1881): 

"The method that I employ is as follows : In this case 
the patient is under the aniesthetic efl'ect of morphine and 
nitrous oxide. If there is any rigidity of the muscles, 1 
cautiously force open the mouth and take an impression of 
either the upper or lower teeth, and a nibber splint is made 
from the cast to cover over all the teetli in one jaw. ITpoo 
the posterior part of this splint is made a prominence or 
fulcrum {D), so that when the mouth is cloned tht most 
posterior teeth close upon it, while all the anterior teeth are 
left free. The next step is to take a plaster of Paris im- 
pression of the chin, and from this make a splint (A). On 
each end of the splint is made a place for fastening elastic 
straps (is) that pass up on each aide of the head to a ckee- 
fitting skull-cap ((7). (Fig. 172.) 

" ^^'ben the apparatus is in place and the elastic stnps 
tiglitened so as to lift the chin, then pressure is brought to 
bear on the fulcrum at the posterior molar tooth, and so by 
this means extension is made at the joints, and the inflamed 
surfaces within the joints are relieved from pressure ; then 
immediate relief is experienced." 

In the non-suppurative cases, after the acute symptoms 
have subsided, counter-irritation by means of blist^ or 
iodine, and gentle massage over the joint may be itsebd. 
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Especial care should be taken to prevent tibrous adhesions 
forming. This result ia best avoided by passive moveiuents 
of the joint. 

In cases of suppurative arthritis it is important to give 
exit to the pus as soon as possible. If this is not done the 
pus may burrow widely into neighbouring structures, es- 
pecially into the ear, causing otitis media. In some cases 




I the pus bui-sts into the auditory canal externally to the 
membrane, and discharges itself through the external 
meatus. 

In cases of chronic arihritU rest is an important factor 
in the treatment, and should be combined with counter- 
in- itation. 

In tiihcrcitJar disease, after rest has been tried without 
success, the joint should be opened and all the tubercular 
material removed — in fact, the operation of arthrectomy 
should be performed. If the condyle be found seriously 
diseased it should be removed and, if necessary, the glenoid 
fossa should be thoroughly scraped. 

Sub-tttxatiof' of the Temporo-majUiar if Joint, — This was the 
only disease of the joint recognised by the older surgical 
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niitliore, and the term ' sub-luxation ' was applied to it \>\ 
Sir Astley Cooper. It is au alt'ectioti occurring principally 
in delicate women, and has been thought to depend upon 
relaxation of the ligaments of the joint permitting a tou 
free movement of the bone, possibly a slipping of the inter- 
articular cartilage. 

From a. considerable acquaintance with this affection, [ 
believe that it is, in many cases at least, unconnected with 
any slipping of the cartilage, but is due to rlieuniatic ur 
gouty changes in the articulation. The fact that these 
patients suffer most in damp weather and when the general 
health is feeble, shows that it depends upon arthritic diathesis, 
and tlie relief that is obtained from counter-irritation and 
the exhibition of anti-rheumatic or anti-gouty remedies. 
proves that the complaint cannot be always due V> 
purely mechanical causes. I'rofessor Aunandale, of Edin- 
burgh, however, believes that, as in the case of the semiluiiat 
cartilages of the knee, the inter-articulnr cartilage of the 
temporo-maxillary joint may become displaced either by i 
sudden tearing of its connections or by a gradual stretchingol 
them. In order to remedy the displacement, Mr. .Ajinandile 
has devised and pi'actiaed the following operation : An incision, 
slightly curved, about three-quarters of an inch in length, ii 
made over the posterior margin of the external lateral 
ligament of the temporo-maxillary joint, and is carried down 
to its capsule. Any small bleeding vessels having been 
secured the capsule is divided, and the inter-articidar car- 
tilage is seized, drawn into position, and secured to tlw 
periosteum and other tissues at the outer margin of thf 
articulation by a catgut suture. (Laticei, Feb, 26th, 1887.) 




CHAPTEE XXIV. 

CLOSURE OF THE J/LW. 

Bv the temi ' closure of the jaw ' is meant a condition in 
which the lower jaw cannot be properly depressed. This 
inability to move the jaw may vary in degree. In some cases 
there is complete inmiobility ; in other cases the jaw can be 
depressed to a varying amount. The causes of this fixation 
are numerous and differ widely in their nature. They may be 
conveniently classified in the following manner : 

(a) Spasinodic or Tem/p(yrary Closure of tlie Lower Jaw, — 
This may be only a symptom of some disease affecting the 
central nervous system, such as tetanus, or of some cerebral 
disease : in women it has been met with as a symptom of 
hysteria. The most common cause is some inflaLation in 
the neighbourhood of the lower jaw, or in the lower jaw 
itself, thus, mumps and inflammation of the lymphatic 
glands of the neck are frequent causes. This condition 
may be caused by impeded eruption of the wisdom teeth 
of the lower jaw. Owing to want of room between th« 
second molar and the ramus of the jaw, or owing to some 
malposition of the tooth itself, the wisdom tooth is unable 
to assume its normal position, and by the pressure which it 
exerts on the neighbouring structures, sets up irritation, 
which induces a state of tonic spasm of the masseter and 
internal pterygoid muscles. This fact has long been known 
to dental surgeons, and is especially alluded to by Mr. Salter 
in his essay on Surgical Diseases connected with the Teeth. 
(* System of Surgery,' vol, ii). 

The accompanying engraving (Fig. 173), for which I am 
indebted to Mr. Felix Weiss, shows the condition of parts 



found by him in a gentleman, aged forty-tbree, who sufiend 
long and severely from pain and spasmodic clostire of tbe 
jaws, due to the irritation caused by the wisdom tooth lying 
imbedded horizontally in the alveolua. and pressing againa 
the fang of the aecond molar. It was only after tbe extra^- 
tion of the second molar that the wisdom tootli was found 
and removed, with complete relief of the symptoms (Trtiu 
Odontdogical Society, 1876). 

In a discussion which took place at the Odontology 
Society, in May, 1861, and ia reported iu the BritiA 
Journal of Dental Scifnce of the same month, Mr. Tonw 




mentioned a case of retarded eruption of tbe wisdom tooUi 
with closure of the jaws, which had been allowed to g" 
unrelieved for more than two years, and was immediatelv 
cured by the removal of the second molars, so as to allow 
the wisdom teeth to assume their proper imsition. Mr. 
Coleman, Mr. Muinmeiy, and Mr. Ibbetaon uairated, «u 
the same occasion, very similar cases treated in the samr 
manner ; and Mr, Drew mentioned a case in which extrac- 
tion of the half-cut wisdom tooth itself gave immediaie 
relief. 

The majority of these cases occur about the i^e ot 
twenty, when the eruption of tlie wisdom tooth is to be ex- 
pected, and the diagnosis is i-eadily made. The Lreatment 
is obvious. The mouth must be opened by a ata-ew gag or 
by a spiral screw wedge of boxwood, under 



• chloroform, and J 
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either room must be inade for the wisdom tooth by extracting 
the aecund molar, or, if it can be raached, the wisdom tooth 
itself may be removed. 

The impeded eruption of wisdom teeth gives rise to various 
and apparently anomalous symptoms, which are often not 
traced to their true source, such as persistent neuralgia, not 
always referred to the part involved ; but the most serious 
result is the formation of extensive absceeaes, which burrow 
widely about the angle of tlie jaw anil cheek, leading to 
great scarring and permanent deformity. In a young lady, 
seen by mo in consultation some years back, the mischief 
resulting from an impacted wisdom tooth was suiGcteiit to put 
her life iu some jeopardy, and has left her face permanently 
scarred by extensive abscesses, 

TJie pathology of tliese spasmodic cases is by no means 
clear. In some cases it appears to be purely a reflex spasm 
of the muscles, the afferent stimulus being caused by the 
inflammatory focus. In other cases, however, the inflamma- 
tion seems to spread to the muscles, causing a myositis. As 
a rule this myositis subsides as soon as the inflammatory 
mischief ceases ; in some cases, however, the myositis causes 
a permanent contraction of the muscles. 

The treatment of this condition is obvious. The exciting 
cause must be determined and dealt with, and later efforts 
should be made to prevent any permanent changes in the 
muscles by systematic massage, &c. 

(fi) Permanent Clomre uf the Loiver Jinr. — The causes of 
this condition may be divided into two main groups ; those 
caused by diseases of the tomporo-maxillary joint, and those 
caused by cicatricial bands within the mouth. 

1. AnkylosiaoftheJomi. — In the case.'^ of flbrous ankylosis 
resulting from the cure of arthritis, it is open to the surgeon 
to have recourse to mechanical means to break down the 
adhesions ; and to illustrate the difliculties to be overcome, I 
may refer to another case of Dr. Goodwillie's {New York 
Mcdiatl Journal, July, 1875); The patient was a girl of 
ton, who, five years before, had fallen over tlie bannisters, 
breaking and dislocating the jaw, with the result of the jaws 
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being firmly closed. The apparatus employed is seen in 
1-iy. 174. 

One of the cliief sources of interruption in treatment i; 
periodontitis from the great amount of force used on tbe 
teeth. To prevent this. Dr. Goodwillie protects them witli 
an interdental splint of hard rubber. These splints at Sis 
are necessarily very small, and confined to the front teeth : 
but, as the case progi'esses, longer and more perfect ones «w 
made. In this case the rubber splints were enclosed in 
luetal splints madt of German silver, as this metal is toug!> 
and unyielding. These spUnts were made fast to the leetli 
by straps that pussed from strong wire anus at the sidea » 




a. skull-cap, and the lower one was strapped to a pad od the 
clun. This pad was also attached to the lower splint by 
means of a ratchet and spring. 

From the point of each splint an arm, three-fourths of 
an inch broad, extends out one and a quarter inch, and to 
these is clasped the oral speculum when in use (Fig. 174). 
The inclined planes of the speculum pass in hetween tfaeie 
arms, and they are held by clasps. The inclined phnm 
are attached by movable joints to a distending forceps, so 
that when the handles are approximated, the inclined planer 
ai-e separated at their attached ends. Each handle is made 
in two sections, and the spring that separates the handle i£ 
enclosed between them to protect them from injury. 

In forcing the speculum between the splints, the instru- 
ment is gi-asped by one of the handles, and when in plaop 
botli handles are approximated. If more force is dMirad 
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or the mouth is to be held opeu at any poiut, the screw at 
tlie handle may be used. 

In stretching the maaseter aud temporal muscles, Dv. 
tioodwillie uses an oral speculum, devised by him some 
years ago (Fig. 175). It consists of a shaft, to the flat end 
of which are attached two wings or inclined planes, upon 
which the teeth rest. The other end of the shaft has a 
thread cut on it. and a screw ; this passes through a handle, 
one end of which is wedge-shaped. By turning the screw 
on the other end of the handle, the inclined planes diverge 
or converge. Fig. 176 represents a spiral-spring speculimi 
for the patieuts to employ by placing it between the teeth 




and biting u]ion it. Longer springs are used as the moulii 
gradually opens. 

It need hardly be said that treatment by this method 
would extend over many months, and would severely try the 
endurance of both patient and surgeon. 

A simpler method is the division of adhesions formed 
between the condyle and glenoid cavity, as practised by Mi-. 
Spanton, Believing that the immobility was dependent on 
an ankylosis of the teniporo-maxillary joints, with probable 
contraction of the ligaments surrounding them, and failing to 
make the slightest impression by means of a gag with any 
justifiable amount of force, Mr. Spanton passed a very narrow 
tenotomy knife into the temporo-maxillary joint on each 
side, immediately in front of the temporal artery, and then 
carried it freely round the condyle of the inferior maxilla as 
far as he deemed prudent, dividing completely the external 
lateral ligament of the joint, and partially the insertion of 
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the external pterygoid muscle, keeping the back of Uie 
towards the temporal, and carefully measuring the deptli of 
the incision so aa to avoid the middle meningeal arteiy. 
Very little ho^morrhage occurred ; and as soon as this pro- 
cedure was effected, Mr. Spanton foiuid that the jainu 
yielded at once to the gag, and that the month could bt 
opened to the extent of more than an inch. For a day « 
two some soreness was complained of, but the gag was used 
almost daily, and seven weeks afterwai'ds the patient left tix 
infirmary able to open the mouth fairly well and to masticatr 
her food. The result proved, however, di^apijoiutiog, « 
re-contraction took place, and, in fact, one of the ivn 
patients operated on subsequently came under my own cart 
for closure. 

In cases of fibrous ankylosis lliere is the possibility of re- 
moving the condyle, as has been done by Mr, Davies-CoUej', 
Mr. Barker and others ; or, as proposed by Dr. Ewing Mean 
{American Jnuriial nf Mrdical Seirnrf, October, 1883), at 
dividing the ramus of the jaw, and excising, through Uh: 
mouth, the condyle with the coronoid process aud sigmoid 
notch. 

Dr. Meara' operation is as follows : a straight shaip- 
pointed bistoury is introtluced lieneath the niasset«r mitecle, 
on a level with the last molar tooth of the lower jaw. Into 
tlie wound thus made the blade of an Adams' saw is passeiL 
and the ramus sawn through. The periosteum, with tlw 
overlying masseter muscle, is raised by the periosteal elevator, 
and the wound thus enlarged. Tiie insertion of the temporal 
muscle is now divided by a proljc-pointed bistoury. Tlw 
tissues on the inuei' surface are separated by the elevattf, 
the bone seized by the lion-jawed forceps, and an effort made 
to dislodge it by forcibly twisting it outwards. If it yields 
at the neck of the condyle, the process is afterwards chiadled 
out. If sufficient space is acquired without removal of dv 
firmly ankylosed process, it is permitted to remain, Uieobjert 
being to provide ample space for the formation of an artificial 
joint. Section of the masseter muscle is made, if its teuc 
condition demands it. Ha^morrliage, which arises txom tiki 
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division of muscular arterial brandies and possibly of the 
inferior dental artery, is controlled by pressure effected by 
packing the wound cavity with sponges. Wounding of the 
internal maxillary artery is to be avoided by careful uae of 
the instrament in close contact with the bone in the upper 
and inner portions. 

A case of the removal of both condyles for fibrous anky- 
losis is quoted by the Wifiier Med. Wocltetischri/t. of July 
6th, 1872, from the proceedings of the Eoyal Academy of 
Medicine in Bologna. In occnrred in the practice of Dr. 
Bottini. The patient was a lad, aged seventeen, who, at the 
age of seven, had fallen on the jaw, and had gradmtUy lost the 
power of opening his mouth, so that at last, for some months, 
he was unable to separate the jaws to any extent. Dr. Bottini 
introduced wedges, but these were very irksome to the patient 
and were removed. Itesectiou of the articular head of the 
bone was then performed on one side ; this had no noticeable 
result, but on the operation being repeated on the other side, 
the jaw could be moved freely. At the end of six weeks the 
woimd had healed, and the motion of the jaw w^s normal. 
The only morbid change that could be discovered was the 
absence of the inter-articular fibro-cartilage. 

In cases of rheumatoid arthritis in which the suffering is 
great, excision of the condyle seems to offer the best means 
of giving relief. The first removal of the condyle was by Pro- 
fessor Humphry, of Cambridge {Med. Associaiwii Journal 
1856), and was undertaken for chronic rheumatic arthritis. 
He exposed the condyle by a curved incision from the side of 
the orbit across the zygoma to the ear, passing a little above 
the temporo-maxillary articulation, and a second incision from 
the termination of the first directly upwards in front of the 
ear across the zygoma again, avoiding the temporal artery. 
The rtap thus made was reflected, and the neck of the 
condyle cut through with a narrow saw. 

In cases of complete fixation also, resection of the condyle 
has been f«Miuently adopted by various surgeons. In 
1874 Dr. Gross, of Philadelphia, resected the condyle 
with a portion of the neck of the jaw in a girl, aged 
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Hbveii, but does not mention the method he pnrsui 
t.'ro[t resected the condyle on botli sides consecutively in ft 
child with good results ; and Mr. Davy, of the Westminrter 
Hospital, removed a condyle from two patients with the 
best results. Mr. Davy's first case was in a woman, aged 
fifty, who had complete closure of the jaws, and from whom 
the left condyle was removed iu October, 1878. She made 
a ra]iid recovery, with perfect mastication, but died from the 
bursting of an aortic aneurysm on December 8th, and the 
remainder of the jaw was then obtained. Mr. Davy's 
second case was in a man, aged forty-seven, who perfectly 
recovered. 

In 1883 lexposed the ankj-losed joint in a boy, ageA 
seven, by an incision in front of the ear, aud with a chisel 
divided the neck of the bone, aud removed half an inch of 
bone in the situation of the condyle, with very good results 
as regards movement, and with no obvious damage to the 
facial nerve. Mr. Barker also published a veiy successful 
case with illustrations in the Lnvvt, May zotb, i 893. 

A case of complete synostosis of the jaw was successfully 
treated by a different method by Dr. James Little, of New 
York, in 1873. The patient was aged nineteen, a.nd had 
some years before suffered from suppiiratiou of the teinporo- 
m axillary articulation, leading to ankylosis. Dr. Little 
made an incision along the lower border ot the jaw, and 
turned up the niasseter, wlien the neck of the condyle was 
seen to be very much enlarged, and contmuous with the 
temporal bone. A half-inch trephine was then applied, and 
a button of bone threc-eigbtbs of an inch in thickness 
was removed. The portion of bone on each side of the 
opening was then cut through with a chisel, and the neck of 
the condyle cut away piece by piece, so as to leave no portion 
projecting from the temporal bone. The result was quite 
satisfactory. 

A similar operation, but performed by a different method, 
was successfully undertaken by Dr. Robert Abbe, ot New 
York, in a boy, aged ten, who liad suffered from otitia uiedia 
and suppuration of the joint some years before. A veitical 
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incision was made in front uf the ear, and a liorizontitl one 
meeting its upper end waa carried along the lower border of 
the zygoma. The parotid, with tlie facial nerve, was dniwn 
down, and with a periosteal elevator the posterior tibres of 
the maaseter were cleared away, and the articulation exposed. 
A narrow osteotomy chisel was now applied to the neck of 
the condyle, and carefully driven half through the bone, 
and by forcibly opening the mouth the bone was broken 
through. The neck of the condyle was then removed piece- 
meal, but the condyle wa» left in situ. The result was 
satisfactory. 

Stjdillot mentions that in a case of true ankylosis of the 
tpmporo-nmxillary articulation, M. Grube, in 1863, uamed 
a straight chisel through th&,mouth to the neck of the jaw. 
which broke by hammering. Some months later, he divided 
the inasaeter auheutaneously, and the cure, by the formation 
of a false joint, was permanent. In 1879 I performed the 
same operation in a child, aged six, but tlie results were un- 
satisfactory. Suppuration was set up, and required an 
external opening, and the movement, which was free at first, 
became as limited as before the operation, and I subsequently 
excised the condyle. It would appear, therefore, that mere 
division of the neck of the bone does not offer such good 
prospect of a permanent false joint as removal of the neck 
or the condyle, though these operations are necessarily more 



In 1S86 I performed an operation which appeared to 
me to possess advantages over other proceedings under- 
taken for ankylosis of the temporo-maxillary articulation, 
and which consists in the division of the ramus of tlie lower 
jaw beneath the masseter by a saw introduced from the 
mouth. The patient was a young gentleman, aged sixteen, 
who came under my care with complete closure of 
the jaws due to ankylosis of the left temporo-maxillary 
articulation. He had scarlet fever in 1 8 S r , and the disease 
followed upon this. In i8S3,and twice in 1883, attempts 
were made to screw the mouth open, with only partial and 
very temporary success ; and whan I saw him, the appli- 
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catioii of a powerful Bcrew-gag produced no efleci. la 
December 1886 I made a small incision within the moutb 
immediately above the last molar tooth, and having [lass^ 
a ateel director to clear the way, I was able to push in 
Adams' saw beneath the maaseter and to divide the rsmui 
horizontally. No hreniorrhage occurred from the inferior 
dental artery, though the accompanying nerve was aob- 
sequently found to have been damaged. 

The patient was able to open his mouth as soon as he 
recovered from the chloroform, and made a i-apid recovery. 
Unfortunately, he caught cold on the railway jouruey home, 
and an abscess formed and pointed behind the jaw, bitf 
left only a dim]'le. The result, however, was not satis- 
factory, as re-contraction steadily took place, and nearly two 
years later I repeated the proceeding with more lastin" 
benefit. In 1887 I adopted the same method in a youn;; 
lady who, by dint of great perseverance in the ufie of » 
8crew-gag, has maintained a good amount of movement; 
but in a youth of sixteen, in whom I also ojiemted, the 
closure became so complete that 1 had recoun>e to 
Esmarch's operation, and removed a wedge of bone with 
good results. 

In a few cases of bilateral ankylosis it has been thought 
advisable to perform Esmarch's operation on both sides of 
the jaw. Thus, Dr. Mass, of Brcslau, relates in the AreJnt 
fiir Klin. Chiriirtf. (Band xiii, Hef 1 3 ) the caae of a man, aged 
twenty-seven, who was admitted into hospital with ankylooi 
of the jaw on both sides. It had come on after an attack of 
scarlet fever when he was seven years old, being preceded 
by severe pain in the part ; and since the age of ten he hail 
not been able to move the jaw at all. The secondarr 
dentition was attended with great difficulty in the removal 
of the milk teeth ; and the new teeth were irregulariy 
developed, and for the most part were displaced laterally. 
The patient, on admission, was of anemic appearance, thou^ 
in moderately good condition; the lower jaw was imperfectly 
developed. Speech was somewhat muflled, but was quite 
intelligible. Not the least movement of the jaw csould b< 
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produced under ana-atheaia. Herr Middeldorpf operated on 
the right side, reiiioviug a wedge-shaped piece of bone, as 
recomniended by Esinnrcii, near tlie angle. The result of 
this was the formation of a false joint, with power of 
opening the mouth passively to the extent of about an inch. 
between four and five months later, Dr. Fischer perfonned a 
similar operation on the left side ; four months after this, 
the patient could voluntarily open his mouth without pain 
to the extent of about an inch. 

Mr. W. H. Bennett brought before the Clinical Society 
in 1889 a verj- remarkable case o£ double ankylosis of the 
jaw, in which another surgeon had unsuccessfully removed 
both condyles with the chisel some years before. Mr. 
Bennett removed both angles of the jaw with the saw after 
Esmarch's method, a week intervening between tJie two 
iiperations, and the patient obtained complete power of 
opening his mouthi which has been permanent. Mr. Bennett 
remarks : 

" The success of the treatment finally adopted aeema to be 
due partly to the seat of the operation in each instance 
being as far removed as possible from the temporo-maxillary 
articulation, but more particularly to the fact that, by the 
excision of the angles of the jaw, it was easy to be sure 
that the masseter and internal pterygoid muscles were 
permanently separated from the central part of the bone, a 
matter of some importance, in my opinion ; since it is 
obvious that if these muscles be left in any way attached 
tn the lower part of the jaw, after its division, they will 
tend, no matter how large a piece of bone may be excised, 
to elevate the lower fragment and approximate the cut 
surfaces ; so inclining, in spite of passive motion, to the 
direct production of osseous union in cases in which the 
tendency to bone formation is at all excessive, a circum- 
stance which is, I Irelieve. sufficient to account for the 
difficulties not infrequently met with in attempts to produce 
false joints in the lower jaw by operations limited to the 
portion of that bone situated above the angle." {Clinical 
Society's Ti-ansactioTis, vol. xxii.) 



ULOSUllK UF TIIE JAW, 

2. Clom.re ri/" i]/r Jaio from Cicatricis. — Tlie majority o( 
cases of permanent closure of the jav ai-e caused by cica- 
tricea situated within the month. Tlie constricting band 
may be limited to the mucous membrane or may be attached 
to the bone, forming a firm bond of union between tbe two 
jaws. These scars are generally caused by extensive ulcer- 
ative organgreuous conditions of the mouth. According to 
Dr. Gross, of Philadelphia, the most common cause is pro- 
fuse ptyalism, followed by gangrene of the cheeks, lips, tod 
jaw, and the formation of finn, dense, unyieldiuj;, inexteanle 
tissue, by wliich the lower jaw is closely and ti^jhtly ptened 
against the upper. Such an occurrence used to be ex- 
tremely frequent in the Hoiith-westem .States during the 
prevalence of the calomel practice, as it was termed, but m 
now, fortunately, rapidly diminishing. 

In children, especially of the poorer classes, iiloentive 
stomatitis and cancrum oris, wluch may arise during the 
course of measles or scarlet fever, are tho must freqaenl 
causes. 

In rare cases the cicatrLx may be the result uf a compottiid 
fracture, or a lacerated wound, or may follow some amgie^ 
operation on the face or jaws, 

Tbe ti-mtmcnt of this condition is often very unsatisfactory. 
Attempts should be made to stretch the cicatricial Ixindt 
by mechanical means such as have been described in the 
treatment of fibrous ankylosis of the temporo-maxiUttJ 
joint (see p. 392). 

Division of the cicatricial bands, either by subcu- 
taneous tenotomy or by the open method, is sometiltW 
followed by success ; but, in order that the imjirovemeat 
may be permanent, mechanical dilatation should be emplt^ 
as well. 

Tlie treatment of cicatricial contraction within the moaUL 
by simple division, has been proved over and over again » 
be worse than useless. The difficulties experienced in tboe* 
coses, and the failures which so often accompany the methods 
employed, induced Dr. Ewing Mears, of Philadelphia, W 
make an effort to effect division of the dense tissue bf 
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I means of a ligature, believing that reunion could thus be 
partially, if not completely, prevented. 

Having armed a strong-handled needle with a double- 
twisted, carbolised silk ligature, Dr. Mears passed it from 
the angle of the mouth backward between the integument 
and the outer surface of the cicatricial mass, and caused the 
point to emerge just behind the last molar tooth of the 
lower jaw. In this manner he surrounded the cicatricial 
tissue with the ligature, which was tied loosely and moved 
each day for a week, ao as to establish a canal which would 
not readily close. At the expiration of a week, Dr. Meara 
tightened the ligature slightly, and every third day for the 
next two weeks made slight torsion, passing a probe mean- 
while along the tract of the ligature. In this way the 
dense tissue was slowly divided, union not taking place at 
the bottom of the wound, and the jaws were separated three 
quarters of an inch, sufficient for all pmctical purposes. 
The patient went to his home in the country, and four 
months later returned well. 

When suitable apparatus is adapted to the jaws, so as to 
prevent re-contraction, a very good result may, with 
patience, be produced in cases uncomplicated by destruc- 
tion of the cheek itself. Fig. 177 shows a sketch of the 
mouth of a woman who had cicatricial bands on each side, 
binding the cheeks and gums together so that she was able 
only to separate the Hps, and in whom division of the 
cicatrices had been practised in childhood. Tlie lower jaw 
was edentulous, but the upper front teeth remained, and 
Mr. Felix Weiss succeeded in adapting a small lower 
denture so as to antagonise the upper teeth and prevent 
the further contraction which appeared imminent, at the 
same time greatly improving the patient's power of articu- 
lation {British Dental Journal, May, 1880). 

The great drawback to treatment by division of bands, 
and one with regard to which it contrasts unfavourably 
with Esmarch's proceeding, is the amount of pain which 
the patient must of necessity undergo during the after- 
treatment. It requires no small amount of courage on the 
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part of the patient, and some doterminatioii on the pait of 
the attendant to carry out the necessary mauipalattou 




■within the mouth, more particidarly during the first few 
days after the operation ; and even after the shields un; 
fitted to the mouth, they cause some pain and 



FiQ. 178. 





venience, to which only those who have arrived at yean • 
discretion will submit. 

Fig. 178 shows the form of the silver 'shields' 
adapted to the upper and lower jaws by the late Mr. 
Clendon, formerly dental sui^eon to the Westmiostei 
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Hospital, ia a case of Mr. Barnard Holt's. The patient 
was a girl, aged seventeen, and was under Mr. Holt's care 
in 1S62, having five years before had fever, with an 
abscess of the cheek on the right side, which led to such 
contraction and adhesion of the niucons membrane to the 
jaw, aa to cause great difficulty in opening the mouth. 
Some attempts had been made to open her mouth by the 
screw, &c, and in i860 Mr. Holt divided some of the 
cicatrix with temporary benefit. Mr. Holt now divided 
the cicatrix within the cheek freely under chloroform, and 




encountered a firm plate of booe extending between the 
alveoli of the two jaws, which necessitated the use of a saw 

for its division. Mr. Clendon aubaequently fitted the 
above-mentioned shields to the teeth, and wedges were 
gradually introduced between them to separate tJie jaws. 
This treatment was continued for three months, when she 
was able to open the mouth to the full extent, as seen in 
Fig. 179. 

At the Odontological Society, in June, 1864, Mr. Cart- 
wright narrated a very similar case of contraction (with 
the exception that there was no bony bridge between the 
alveoli) in a woman, aged thirty-eight, whom he successfully 
treated by similar means, using wedges of vulcanised 
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india-rubber aflixed to the shields to obtain the neceawj 
extension. 

Subsequently to Mr. Holt's case, I had under my caici 
patient with a very severe form of contraction, namely, ui 
both sides of the mouth. The patient was aged eighteen, and 
the contraction dated from her tifcb year, when she had fexa. 
Tarious attempts had been made to give her relief by divid- 
ing the cicatrices and using wedges, &c„ without beoeA; 
and when she came under my care she had no pows d 
separating the jaws at all, and the cheeks were firm^ 
attached to the alveoli from the angles of the month. 
Having secured Mr. Clendou's co-operation, I freely divided 
the cicatrices, and after repeated trials that gentleman suc- 
ceeded in fitting her with shields resembling tliose used in 
Mr. Holt's case, but reaching over both sides. It was found 
necessary to extract all the teeth, and after more than thre» 
months' assiduous care and frequent modlBcation of tlir 
shields, the patient being constantly placed under the 
inflnence of chloroform for the purpose, a very 8atisfact<v; 
result was obtained, there being e.xactly one inch between 
the metal shields in the incisive region, whicli would 
have left about half an inch if the teeth had been w 
situ. 

The effect of the use of shields seems to have been not 
merely to prevent adhesions between the inside of the 
(^eek and the alveolus, but to re-establish, to a greet 
extent, the sulcus of mucous membrane at the base of the 
alveolus, upon which so much stress is laid by Profesaoc 
Esmarch. The cause of non-success in former attempts at 
mechanical appliances is to be found, I think, in the bet 
that they have all been directed simply to keeping the jaws 
apart, without any reference to the re-establishment of the 
mucous lining of the cheek, upon which the moveme&u 
of the jaw so much depend. 

In cases where the closure is caused by oontraction o( 
the masseter muscle, the operation of myotomy. Gist 
described by Dieulafois in 1838, may be succeaafuL Le 
Deutu su.^gests that, instead of dividing the 
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tlie insertion of that rausele should be re-implanted 
{SocUti d^ Ohirur^ii; 1891). 

When the temporal muscle is affected, the operation 
of myotomy is not recommended because of the severe 
hiemorrliage that may ensue. In such cases division of 
the coronoid process is a more satisfactory proceeding. 

In cases where the akin of the face is much affected, 
certain plastic operations may be necessary. The details of 
the operation would vary so much in different cases that no 
definite lines could be laid down. 

In the majority of cases more radical treatment has to 
be adopted, and Esmarch was one of the first to describe an 
operation for the relief of this condition. 

The proposal of Professor Esmarch was to form a false joint 
in front of the cicatrix, and it waa suggested to him by a 
case whicli came under his care in 1854, in which consider- 
able destruction of the cheek and contraction of the cicatrix 
had occurred, together with immobility of the lower jaw 
and necrosis of a portion of it. Tlie bone having been 
removed, it waa found that mobility was restored, and a 
useful amount of movement obtained. Professor Esmarch 
therefore suggested, at the Congress of GOttingen, in 1855, 
the removal of a piece of bone in caaea of contracted cicatrix ; 
but did not happen to meet with a case suitable for the 
operation until after it had been successfully performed by 
Dr. Wihns, of IJerlin, in 1858, soon after which he himself 
operated upon a case at Kiel, and with the best results. 
The operation was subsequently performed by Dittel of 
Vienna, and by Wagner of Kiinigaberg. 

Shortly after this proposal of Esmarch, it would appear 
that Professor EizzoH, of Bologna, quite independently con- 
ceived a somewhat similar idea, but modified the proceeding 
by merely cutting through the jaw, without removing any 
portion of bone. He operated in tliis way first in 1857, 
and subsequently had three other successful cases. In 
Eizzoli's cases no external incision appears to have been 
made, but the section was accomplished from the mouth 
with powerful forceps. This proceeding has been followed 
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hy Professor Esterle, from whose essay iu the 
Univ&rsali di Medicina I have extracted these particolan, 

Esmarch's operation appears to me to possess a 
advantage over that of Eizzoli, in the fact that a piece it 
bone is removed, by which the formation of a false joiitti 
facilitated, as we know by experience in cases of 
of the elbow, &e. ; and the external incision can never k 
a matter of any importance, whilst it admits of the ap[dia- 
tion of the saw, and so avoids risk of splintering the boii& 

Mr. Mitchell Henry was, I believe, the first saigem I 
put Esmarch's operation into practice iu this count!;^, b* 
having performed it a few weeks before myself. lb 
patient was a female, on whom a variety of operations hid 
been performed (among others, division of the 
and whom I bad had under my own care at the St. Geoige'i 
and St. James's Dispensary, two years before, when 1 
divided the cicatrices freely, and screwed the month open, 
but without permanent benefit. Mr. Henry employed iht 
chain saw, and removed about half an inch of bone. The 
patient, unfortunately, sank a few days afterwards, appar- 
ently from pyaemia and exhaustion. In my own cases I 
used an ordinary narrow saw. in preference to the chain. 
and was enabled to remove sufficient bone to give free 
movement, through a small incision along the ed"e of th« 
jaw. 

The subject of the contraction of cicatrices in the moutli 
and their treatment, though it has attracted Uttle notice 
among British authors, has, on the contrary, excited mod 
attention in Paris, and has furnished the topic of frequent 
discussions at the Soci6te de Chirurgie. Since the date of 
the publication of a paper upon t!ie subject by M. Vemeuil 
{Archives G&n^rales, i860), several operations have been 
performed by French surgeons, but appai-ently with bol 
little success, since in cases operated on both by the method 
of Esmarch and of Rizzoli reunion of the divided jaw hti 
taken place. 

Thus, on Febmary 4th, 1863, M. Boinet brought before 
the Society a little girl on whom he had preWousIy pel- 
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formed what he terms Esmarch's operation (but which 
appears to have consisted in the simple division of the jaw, 
recommended by Rizzoli, and not the removal of a wedge of 
bone, OS originally proposed by Esmarch), and in whom the 
bone had reunited. M. Deguise thereupon quoted a case 
in which he had removed a centimetre and a half of bone 
with the same unsatisfactory result, and expressed a doubt 
whether a single successful case could be produced. On 
February i ith, 1 863, M. Deguise brought the case he had 
alluded to before the Society, and showed that the failure 
" depended npon the formation of an osseous callus at 
the level of the resected portion," At the same meeting 
M. Bauchet showed a young Syrian girl in whom contrac- 
tion of the left side liad taken place, together with a loss of 
substance of the cheek and commissure of the lips, equalling 
a five-franc piece in size. In this case a centimfctre and a 
half of the jaw was removed ; and though extensive suppura- 
tion and necrosis of the jaw ensued, the girl made a gCKid 
recovery, and at that date a very satisfactory amount of 
movement and power of mastication had been obtained. 

On July 29th, 1864, M. Verneuil communicated to the 
Society de Chirurgie the histories of several cases operated 
upon by M, Eizzoli himself, the results of which were most 
satisfactory. In the first, the operation (simple division of 
the jaw from within the mouth) was performed in i857i 
and after six years the boy was able to eat solid food most 
satisfactorily ; the second case, operated upon in the same 
year, was equally good. In the third case, operated upon 
in 1858, the mouth could not be widely opened, and tha 
child had some difficulty in speaking. The fourth case 
operated upon in i860, was most satisfactory. M. Verneuil 
also mentioned a fatal case wliich occurred in M. Rizzoli's 
practice, and alluded to my paper in the Diihliti Quarterly 
Jminial of May, 1 863. 

It would appear that M. Rizzoli had adopted the plan of 
inserting a foreign body, such as a piece of gutta-percha, 
between the cut surfaces of bone, with the view of preventing 
their reunion, and the possibility of doing this was roundly 
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denied by one of the speatera at the Soci^t<5 de Chimrpe. 
There appears to me, however, to be no difficulty in effecting 
this, provided the section be made from within the mouth and 
without external incision, as proposed by M. KizzoU, bntl 
cannot speak with certainty, liaving no experience of hb 
operation. 

One observation of M, Verneuil's is, I think, worthy of 
notice — namely, 'that all Rizzoli's successful cases have been 
examples of contraction within the mouth without loss of 




substance of the cheek, whereas the unsuccessful cases of the 
operation which had occurred in Paris had suffered consider- 
able damage in the soft tissues ; and he suggests that in these 
cases Esmarch's operation may be more properly applicaUe. 
In one of my cases the lose of substance in the cheek had 
been replaced by a dense cicatrix, which it would have been 
unwiee to interfere with from within the mouth, and at the 
same time, owing to its firm contraction, it would have beeo 
impossible to have performed lUzzoli's operation in the vnj 
he recommends — namely, without any extenial incision. I 
tlierefore resorted to Esmarch's proceeding, with the resolls 
of which I have every reason to be satisfied. 
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The first case in which I perfonued Esmarch's operation was 
that of a boy, aged fifteen, who was sent to me by Mr. Martin, 
of Portsmouth, in 1 862, with complete closure of the jawa, tlie 
result of the contraction of cicatrices within the moutli follow- 
ing extensive necrosis. The cicatrices had been divided, and 
his mouth screwed open in 1856, but without permanent 
benefit, and he obtained his food by rubbing it between his 
teeth, or by putting it through an aperture between the teetli 




on the right side The mouth was firmly closed, the teeth 
overlapping ; there was a cicatrix at the right angle of the 
mouth, and a dense band could be felt within the mouth on 
the same side. Fig, 1 80 shows his condition on admission. I 
made an incision two inches long upon the lower border of 
the jaw, in front of the right maaseter, and removetl a wedge 
of bone measuring rather more than a quarter of an inch 
along the upper, and half an inch along the lower border. 
The piece contained the mental foramen. The mouth could 
now be freely opened, and the l)oy was discharged at the end 
of a month, able to open his mouth, as seen in Fig. 181; the 
distajice between the teeth being seven-eigliths of an inch, 
The second case in whicli I operated in the same manner 
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was complicated by the presence of a dense cicatrix, occapj- 
ing nearly the whole of the cheek of the affected side. Thf 
anftle of the mouth had also given way during a recent attad 
of fever, and the patient presented the unsightly appeataix« 
shown in Fig. 182. The patient was aged twenty-three, ud 
the sloughing and contraction occurred at the age of sit 
3 sent to me by Mr. BuUen, of the Lambeth lofirmaiy, 
in January, 1864. I made an incision along the border ni 
the jaw, and, as in tlic former case, removed a wedge of bout 




measuring seven-eighths of an inch along ita lower 1 
This also contained the mental foramen, ilie patient's 
could now be opened to the extent of half an inch. 
two subsequent attempts to remove the deformity 1 
check by plastic operations, but only succeeded in 
the commissure of the lips, the vitality of the cicatricial tissue 
being too low to admit of its uniting with other tissues. At 
the time of her discharge the commissure of the lip ww 
half an inch in breadth ; and with a piece of plaster over I 
the opening which was left behind it, the patient was 1 
comfortable. Fig. 1S3 shows her condition at 
with the mouth open. 
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"Willi regard to the pennauence of tlie relief afforded in 
theae cases, I may mentioD that B. B., the boy on whom I 
operated iu July, 1862, continues in perfect health, and is 
able to take plenty of nourishment, although the movements 
of the jaw have very decidedly diminished, owing, apparently, 
to contraction of the fibrous tissues around the new joint, due, 
as the patient and his mother believe, in the first instance, to 
the cold of the severe winter following the operation, from 
which he suffered considerably. 




In March, 1 865, I had the boy up from the country, and 
found that the space between the left molar teeth had dimin- 
ished from seven-eighths to one-eightli of an inch, and that 
between the left lateral incisors, from five-eighths to a quarter 
of an inch. The movement was still free enough to show 
that osseous ankylosis had not taken place in the new joint ; 
but whether the contraction was due simply to changes at tliat 
point or to the contraction of some band it was impossible to 
deteimine, as the boy positively refused all interference, 
either with or without chloroform. In this case, Iiowever, I 
believe that I was not sufficiently careful to make the section 
of the bone entirely in front of the cicatrices, a point I bore in 
mind in the second operation. He was alive in 1893. 
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The second patient, E. J., is in perfect health, and has 
good use of her jaw. I saw her in December, 1893, in 
good health, and with perfect movement of the joint. The 
opening in the cheek remained the same. 

la 18S3, I again performed the operation in Univenitf 
College Hospital, on a woman, aged thirty-two, who ww 
kicked by a horse on the right side of the face, when eleven 
years of age, since which she had had more or less closore of 
the jaws. The teeth were firmly closed, the lower tncison 
being forced outwards. It was clearly a case of ankylosis ot 
the temporo-maxillary articulation, and I should have pre- 
ferred to operate in that region but for the patient's anxte^ 
to be relieved as soon as possible, in order to return to 
her family. She recovered, with good use of the jaw. 

In connection with this subject, and to show the patho- 
logical result of the proceeding, I may refer to the following 
account of the post-mortem examination of a case of 
Eamarch's operation, read before the SocifitS Imp^riale do 
Chirurgie, September 5 th, 1866. M. Boinet showed the 
lower jaw of a girl who had closure of the jaws, firom 
cicatrices resulting from cancrum oris. Rizzoli's operation 
had been performed at the beginning of 1S60, but faUed at 
the end of twelve months. In 1863 a wedge was removed 
with perfect success. She died of phthisis in 1866. 

"The right ramus of the jaw is deformed, being shorter 
and broader than on the opposite side. The condyle and 
the corouoid process are less separated and shorter than on 
the left side, and the sigmoid notch is shallower. The left 
temporo-maxillary articulation has lost much of its inobihty, 
and the hgaments are shortened. The sections had beaa 
made in the middle of the body of the bone, the angle being 
intact. The lower border of the jaw presents a difference in 
length of one centimetre and a half between the two sides, 
which corresponds to the breadth ot the wedge of bone 
removed at the oi^eration. Tiie osseous tissue of the 
ascending ramus appeared reddened; tlie dental nerve wu 
natural at its entry into the inferior dental foramen. Be- 
tween the two portions of the jaw there exists a very 
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complete false joint, which is permanent three yeai-s after 
the operation ; it is very mobile, and the parts which serve 
as the hinge are fibrous and stretched so that the middle 
portion of the jaw can fall ; during life this was sufficient to 
allow easily the introduction of the forefinger into tlie 
mouth. The fibrous tissue which unites the bones occupies 
the whole interval between the bones, and extauds tor 
the whole depth of the jaw. Its breadth appears to be 
quite half a centimetre, and its strength uniform." — GazdU 
Hcbdomadaire, October I2th, iS65. 

The occurrence of an osseous lamella or bridge between 
the two jaws is a rare but not unique occurrence. In the 
Medical Gazette of July 4th, 1845, Mr. J. G. French has 
reported aud figured an excellent example of ankylosis pro- 
duced by a bridge of bone, which occurred under his cara at 
the St. James's Infirmary, 

The patient was aged twenty two at the time of his death, 
and the closure of the jaws dated from infancy. He was fed 
through an aperture made by the removal of the incisors on 
the left side. At the age of fourteen, an operation for his 
benefit had been undertaken by an eminent surgeon, and in- 
cisions in the mouth had been made with this object, but with- 
out any good result. On post-mortem examination, the jaws 
were perfectly united on the left side, and only the smallest 
degree of motion was possible on the right ; the soft parts 
were removed and the base of the skull was macerated, when 
ankylosis was discovered to exist between the upper and 
lower jaws on the left side, the ramus of the inferior maxilla, 
immediately internal to the mental foramen, extending 
upwards by a broad thin plate, and uniting with a corre- 
sponding plate of the superior maxilla, a cartilaginous material 
forming the bond of union. The articulation of the jaw was 
normal. 

Mr. Trueman also mentioned in the discussion which 
followed the narration of Mr. Cartwright's case {British 
Journal 0/ Bental Scicnee., June, 1864) that he remembered 
seeing in the Museum at Berlin a very curious case where 
cicatrices existed on both sides of the mouth, which were 
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completely ossified, so that tlie preparation showed the two 
jaws united by filaments ot bone, on either aide of the jiw 
externally. 

Having thus shown that cloaure of the jaws depends apon 
various causes, and is amenable to various methods of treat- 
ment, of which I have had personal experience, I think I 
may venture to contrast these methods. 

In cases of cicatrix, I give the preference to Esmarch's 
method of removing a wedge from the lower jaw on one oi 
both sides. Tlie operation is a comparatively easy cue, and 
in cases where only one side of the jaw ia affected, restore; 
the patient a very useful though one-sided amount of masd- 
catory power in two or three weeks, and with very little 
suffering or annoyance. 

In cases of fibrous ankylosis of the temporo-maxillaryjcint 
it may be worth while to try division of the adhesions, Bad 
f ailin g that to resect the condyle. 

In cases of bony ankylosis of the joint, division of tto 
ramus of the jaw beneath the masseter though aatisfiutny 
at first has disappointed me in its permanent results, and I 
have no experience of Dr. Mears' very severe opemtion of 
removing the bone through the mouth. Chiselling out the 
bone representing the condyle is a difficult and somewhat 
dangerous proceeding as regards the facial nerve, and I 
should prefer to remove one or both angles of the jaw by 
Esmarch's method. 



CHAPTER XXV. 



DZFORMITIES OF THE JAWS. 



The scope o£ this work does not embrace those congenital 
deformities of the gum and palate which are familiar to the 
surgeon in combination with hare-Hp, but there are certain 
examples of deformity, the result of disease, which may be 
conveniently grouped together here. 

In describing the tumours of the jaw, mention has been 
made and drawings given of cases of deformity the result 
of pressure upon the opposite jaw of some growth of large 
size ; thus, at page 321 will be found an instance of 
deformity of the upper jaw, due to the preaaui'e of a lat^e 
fibrous tumour of the lower jaw; and at page 373 an 
example of deformity of the lower jaw, due to the pressure 
of a large osseous tumour of the superior maxilla. 
Tumours within the mouth, unconnected with the jaws, 
may, however, induce deformity inechauicaJly, hypertropliy 
of the tongue being the disease moat frequently met with, 
of which several instances will be found in vol. xxxvi of 
the Medko-Chiiitrgkul Transactioiis, in papers upon that 
disease, by Dr. Humphry, of Cambridge, and Mr. Joseph 
Hodgson. Dr. Humphry's patient was a girl of eleven 
years, who had had a much hypertrophied and prolapsed 
tongue for eight years. " Owing to the constant pressure 
of the tongue on the mental portion of the lower jaw a 
curvature had taken place in that bone, just in front of the 
masseter muscles, in such a manner that a wide interval 
always existed between the incisors and bicuspids of the 
two jaws. Even when the mouth was closed — that is to 
say, when the conesponding molar teeth were in contact — 
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this interval between the incisors measured 
inches, being increased by the horizontal direction wlncb 
the inferior incisors and the alveolar process of the Iowa 
jaw had assumed. These were so placed as to form a wide 
channel in which the tongue rested. Moreover, the teedw 
especially the two central incisors, were further apart thin 
natural, and encrusted with tartar, wliich in some meason 
filled up the spaces between them, and prevented their 
sharp edges from injuriously pressing upon the tot^:ti&* 
The deformity, therefore, closely resembled that seen in 
Fig. 1 84, which was due, however, to external causes. Dl 
Humphry removed the anterior part of the tongue BXieeen- 
fully, and then endeavoured to remedy the deformity of 
the jaw by fitting a cap of calico and metal to the head, 
with a hooked bar of iron projecting from it like a horn 
over the forehead. The bar was attached to the hinder 
part of the framework of the cap by a hinge, and to the 
forepart by a screw, which enabled the surgeon to alter 
its elevation according to circumstances. A thick belt 
of india-rubber passed from the hook beneath the chin, 
and exerted considerable pressure upon it. The apparatus 
was worn for several hours at a time. When its use was 
commenced on January 1 8th, four months after the operation 
on the tongue, the interval between the maxillary alveoU 
was Ig inch, having decreased about a quarter of an inch. 
On February 22nd it was ij inch, and in August § of an 
inch. After this the change took place very slowly, though 
the deformity was at length almost removed. 

A verj' similar condition of the lower jaw, bat in an 
earlier stage, existed in a child, aged three, from whom Sr 
J. Paget successfully removed the hypertrophied portion of 
the tongue, in February, 1864. (Zn)t«,(, April l6th, 1864.) 

Mr. Oliver Chalk has also narrated, in the PniJtotugical 
Society's TraTisactions, vol, viii, a case of deformity of the jaw 
dependent upon enlargement of the tongue in which he con- 
sidered that a partial dislocation of the jaw was produeMJL 
and where benefit was derived from the use of an 
support. 
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The iiitluence of the habit of sucldng tin: thumb upon 
the position of the front teeth is generally acknowledged, 
and the practice, if [jersistecl in, may produce very consider- 
able deformity of the jaws. Some drawings illustrating a. 
paper on this subject, by Mr. Vasey, in the Piiikvloj/ical 
Socirli/'s TransuctioTts, vol. vi, show the resulting deformity ex- 
tremely well. Dr. Thomas Hallard lias also called attention 
to the deformity resulting from the habit of ' tongue- 
sucking,' to which he attributes many of the ailments of 
children. 

The influence of cicatrices outside the mouth in producing 
deformity of the jaw by their contraction in early life is 




■well ascertained, and every surgeon must have met wiUi 
painful examples of the kind. Fig. 184, from Mr. Tomes' 
work, shows the condition of the lower jaw in a young 
woman twenty-two years of age, her chin having been 
drawn down towards the sternum by a broad cicatrix, conse- 
quent upon a bum received when five years old. 

In all these cases the deformity partakes of the same 
character, and if seeu early enough is to some extent amen- 
able to treatment. The slighter cases depending upon 
thumb-sucking are usually treated by the dental surgeon, 
who in rectifying the position of tiie teeth necessarily im- 
proves the condition of the jaw. In the more severe cases, 
constant support by an elastic band making traction upon 
the jaw will be of much service, as in the cases of Dr. 
Humphry and Mr. Chalk. The cases depending upou the 
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contraction of cicatrices can only be relieved by treating C 
cicatrices, and the pressure of a acrew-collar, worn for Uie 
purpose of extending these, will do much to restore the shape 
of the jaw, if the case is not one of too loux standing. 

IJisease originating within the mouth may lead to ulti- 
mate deformity of the jaws ; thus, fa/ienitit uris, in additioD 
to leading to closure of the jaws, as described in a pre- 
vious chapter, may lead to very considerable defonnily of 



Fig. 185. 




the alveoli. Mr. Bernard, of Clifton, Buccessfully treated, 
by Esniarcli's operatioD, a case of closure with deformity 
thus caused ; but a still more remarkable case was und^ 
tlie care of my friend, the late Mr. W. Harrison, to 
whom I am indebted for the accompanying engravings 
of it. Tlie patient, aged thirty-six, had suffered in 
childhood from miicrum oris, which had destroyed the 
greater part of the right cheek. His appearance is shown 
in Fig. iJ^s, and it will be seen that the lips were widely 
separated, and that a considerable protrusion of the alveolar 
processes of both jaws, with their teetli, had taken place 
between tliem. Behind this point the jaw.s were united 
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by a bridge of bone, and tlie patient, who was totally uimble 
to opeu Ilia mouth, fed himself through an aperture between 
the teeth on the left side. In October, 1867, Mr. Harrison 
extracted the seven teeth which projected, and reflected the 
gums from the adjacent alveoli, when as much of them as 
was thought desirable was removed with the bone-forceps. 
The molar teeth, which had been driven into the interior 
of the mouth, were then extracted with some difficidty. 




when a pillar of bone, about the size of an ordinary lead- 
pencil, connecting the alveoli, was brought into view, but 
was not interfered with. Tlie gums were brought together 
with stitches, and the operation was concluded. The ap- 
pearance of the patient some weeks afterwards Ls shown in 
Fig. 186. 

The patient having been transferred to the care of Mr. 
James Lane, that gentleman proceeded to perform a plastic 
operation for the improvement of the condition of the lips. 
A verj' long V-ahaped incision was made, extending from 
the extremities of the lips (which were firmly attached to 
the alveoli) to a point about an inch in front of the ear, 
thus embracing within it the cicatrix of the original disease, 
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The tissues were freely dissected from the upper and lower 
jawa, aud were brought together over the old cicatrix. An 
inciaioQ, two inches long, was made along the lower border 
of the jaw, to enable this to be done without too great 
tension, and the parts were held together with hare-lip 




pius aud sutures. The operation was perfectly successful, 
and the subsequent appearance of iht patient is shown in 
Fig. 187. 

The interesting details o( this case will be found in a 
paper read by Mr. Harrison, before the Odontological 
Society, in May, 1868 {British Jimmal of Dental Science, 
May, 1868). 
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B.S. Lond., F.R.C.S., Surgeon- Major. 
Bengal .Anuy. Svo, 12s. 61I. 

Practical Therapeutics : 

A Manual, fly EiiWAHO 1. Waring, 
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F.R.C.P., Assistant Physician to the , 
National Hosfiilal (or the Paralyse-I and 
Epileptic. With Plates and Engravings. 
Svo, 35. 6.1. 

Diseasesof the Nervous System. 
Clinical Lectures. By Thomas Buziaho, 
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terian Lectures, 188K. Svti, 6s. 

The Surgeon's Vade-Mccum : 

A Manual of Modern Suiger^'. By R. 
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By l/u ^.ime Author. 

Injuries and Diseases of Nerves 
and their Surgical Treatment. 

Svo, wilh 20 riates. 149. 

Illustrations of Clinical Surgery. 

By Jonathan- Hutchinson, F.R.S., 
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Nbttlbsmip. F.R.C.S., Ophthalmic | 
Surgeon to St, Thomas's Hospital, Fifth 
Edition, Fcap. Svo, wilh 164 Engravings 
and a Coloured Plate illustrating Colour- 
Blindncss, 7s, 6d, 

Diseases and Refraction of the 
Eye. ByN. C, Macnamaha, F.R.C.S., 
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for Diseases of the Eye to Anderson's 
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America — J. Sf A. Churchill being in constant communicatioH ivitJi 
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San Frandfco^ September 5, 1897. 



Dr. 



Dear Doctori 
The Second count of the Lane Medical Lectufes^ 
inatigurated in G)oper Medical G>llegfe in 1896^ wiU 
be sfiven in 1897 by Mr. Christopher Heath, late 
President of the Royal G>llespe of Surgfeons, 
Engfland* 

The lectfires will be on the following: subjects and 
will be delivered on the days here given: 

September 20, two lectures on Gmsfenital Mal- 
formations* 
September 2t, two lectures on Diseases of the 
Rectum* 



September 22, two lectures on Diseases of the 

Jaws. 
September 23, one lecture on the Tongfue* 
September 23, one lecture on the Joints* 
September 24, one lecture on Aneurism* 
September 24, a Century of Surgery* 
Two lectures will be sfiven daily, one at U a* nu 
and one at 8 p* m* 

Please reply if you accept this invitation, here^ 
with cordially extended* 

To avoid interruption no one will be admitted 
after the lecture has commenced* 

L*CLANE, 

Pfcsfdcnt of 

Cooper Medical Gdlkfe. 
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